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Report on the proposed Improvement of the Ajiner 
Water supply. 


Ajmer is situated in a horse shoe valley at an elevation o£ 
1600 feet above the sea. The out flow from the valley to the 
south eventually finds its way to the Indian Ocean, while that 
from tlio country beyond the Northern hills passes to the Bay 
of Bengal. 

Ajmer may therefore he saidto form a portion of the great 
Watershed of India. This being the case it is obvious, that 
practically no water can flow into Ajmer there being only a 
small catchment area above the valley. 

In this small catchment area two lakes have been formed,' 
the Anasngar and die Foysagar. 

On these lakes Ajmer has in the main depended for water. 
The only other source of supply being the small natural lake at 
Budha Pusknr where a pumping plant was installed by the B.-M. 
Bailwny, in 189.9-1900. 

The Anasngar water is only used for gardens and Dhobi 
Ghats. 

All these’sources of .supply arc very precarious the catch- 
ments being small and the rainfall most precarious. Appendix 
G. gives tlie annual rainfall and storage of the Foysagar lake. 

The loss of water ])y evaporation in the dry climate of Ajmer 
i.s on an average 5 feet per annum and tlie amount of water lost 
by evaporation is a very serious considei’atiou. 

With the increase of the population of Ajmer the consump- 
tion of water has risen from 99-94 Million Gallons per onnum in 
1897-98 to 257-GC Million Gallons in 07-08 and it is only with the 
greatest difliculty that these increasing demands can be met even 
in year of plenty. 

In 1907 the lack of water had become acute and Mr. Goodwin, 
Loco. Superintendent, Rnjputana-Malwa Railway strongly advised 
the Removal of the Rajputana-Mnlwa Railway Workshops from 
Ajmer. 

Althpttgh this proposal wpuld have entailed an expenditure on 
the part pf the Railway 60 a sum of between 50 to 100 Lacs of 
Bupees, in the face of the' constant 'recurring scarcity ’of water 
which on each occasion was becoming niore acute, the Home Board,' 
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were prepared to smiction the scheme, if no adequate supply of 
Water in Ajmer could be found. 

The removal of tlie lYorkshops from Ajmer would have been 
an incalculable loss to the place. 

In these circumstances every effort was made to find n certain 
supply of good water. 

In April M. Yrendenburg of the Geolo^cal Survey of India 
visited Ajmer and reported on tlie jMssibilities of various source* 
of supply ( Fide his report Appendix A). 

In May Mr. A. E. Silk Sanitary Engineer of Ueng.il visited 
Ajmer and made various suggestions and recommendations ( Fide 
his report Appendix B.) 

By tlie 2.ath July the positions of affairs had becone most 
critical as no water had been received in the Eoysagnr and Auii- 
sagar, and the total amount of water available for supply avus 
reported by the Executive Engineer, Ajmer Provincial l)ivi‘-iou 
to be not more than sufficient for two months. On the 1 8tli 
August 1907, o‘45 ineboa of rain fell and the Eoysugar overflowed 
and Ajmer was saved the horrors^of a water famine. 

Although tliis timely and miexpectod fall of min saved the 
situation for tlie time being, tlicm always remains tlie fear that on 
another occasion such good fortune may not happen. 

The present water supply is totally unfit for potable pur- 
poses, and is often so dirty that even washing in the water be- 
comes unpleasant. The majority of the people in city obtain all 
their water for drinking and cooking from the various well.* in and 
round Ajmer. These have also been declared unlit for drinking, 
but the water appears clean, which is something. 

For this water 1 hear they have to pay as much ns one anna 
per Ghirra. 

The reasons for the present scheme summarized arc : — 

1. The precarious nature of the present supply. 

2. The had quality of the present supply’, 

3. The fact that if no adequate supply’ is forthcoming the 
Railway IVorkshops will be moved. 

4. The terrible loss thivt this movement would caiiisG Ajmer. 

The possible sources from which an adequate supply could 
lie obtained, wore found to be either tlie Sarsutl River Ynlley . 
.or the Sagarmati River Yalley. ‘The main features of the latter 
tftre commented on in my report on the tests carried out during 
the past hot weather (Fide Appendix D.) 
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The Snrsiiti Vnlley lies beyond Bndha Piidiknr and is a wide 
cnltiviitc I A’nlley with a steep barrier o£ hills on the \Vcst. 

On the Eastern side it is nlso enclosed by hills until just 
South of Bivlha Pushkar, bcj'Ond this point the rocky hills dis- 
(ipjiear Ixilow accninnlations of driven sand srhicli form' the 
Efistern boundary of the valley. 

Borings put down in this willey along the river bed show the 
rwk siibstrntuni at a very even level but no great depth of water. 

A spring with artesian conditions was found near Galti, but 
botli Mr Vrendenburg and Mr. Silk were of the ojnnion that 
no safe sujiply could bo obtained from this point, owing to the ver}’^ 
.‘^inalf catchnicnt (his spring could have. 

The re.sult of (he invesiigation.s in this valley go to show 
that (here is water in considerable quantities in it but not so 
nincli as in the Saguniiati V.nlley. Tbe nearest j)oint to Ajmer 
from which a safe supply could ho obtained is near ike village 
of Kaiul. 

This point has practically no gain in distmcc over the pro- 
posed .site of the water works in the Saffiinnati Valley, and all 
water would luve to be pumped over (he Pii.-bkar Pass, this and 
the fact tliat all iiiateri.d8 and .stores woiihl also have to bn carted 
over this Pas.s would make the cost of working Jiincb beavier 
(him in the .Sagurmiiri Valley, where the llaihv.-iy is only about 
ndles from the site of the works. 


Full particulars of the tests carried out in the Sagarmatl 
Yiilloy will be found in Appendix I). 


K-liimilt-il i|iinn> 
(ily (if WnUr 
li\nil.tlilc. 


The c.stimntcd niiniinum quantity of water available has boon 
given bylMr. A. 1C. Silk {rule para. 2 of his report appendix C.) 
as 1,3(J0 Million gallons per nmunn nr over two yc!iv.s supply at 
the inaxinintn rate of I,tj00,000 gallons per diem. 


Looking at the well tests in Ajfpnndix D. it will be seen 
that when (lie titst was >tarled iit the end of May the water level 
in the trial well No. 37 was 7*G‘J ft. 


In the .section of the bore boles which uce.o:iip.a:iic.s (hat report, 
the water level was S“’ 00 ft. This water level w.'is recorded in 
(lamiary so the total fall In the, water level from .laimary t<) .May 
was only 0’30 feet, not- with.st Hiding that Jieavy enltivaiitm 
was going on in the valley and (piantitics of water were being 
jntmjied out diiritig well sinking in April niul May. 

Vi •'» 

* . ‘ > « * ‘ 
From lhi.H it nppfjitrs timl there inu.st be a considerable Ilow’ 
of Kubsoil water into the valley. 
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Again looking at these tests it is found that the lowest level of 
the water iii tlie well before pumping commenced (at 7 A. M.) 
was 6‘97' or a fall of 0’G7'. A good deal of irrigation was going 
on from the neighbouring cultivators wells at the same time, 
and this was also a drain on the water of the valley. 

Taking all these figures into accorait, and also the fact that, 
it is said that even during the worst famines the cultivators 
wells in this valley have never failed, tliere seems no donbt that 
an ample supply of water is obtainable from the Sagarmati valley. 

In .addition to this the natural formation of the valley just 
west of the site of the water works inak^ it possible for this 
amount to be materiafly iiiweased if necessary at a later date, 
in the following manner. 

Jnst west of the site the rock substratum of the valley rises in 
some parts to ground surface, and all across to within a few 
feet of the ground. 

If a concrete or masonry wall were built along this ridge to 

ground level it would prevent any subsoil water passing away 

from the valley and thus raise the subsoil water level. 

( 

Again should this aceumulition of water required furtlier 
augmentation an earthen bund a few feet in height thrwvn across 
the valley along the alignment of the concrete wall, would prevent 
the surface water flowing past when the Sagarmati River comes 
down. The usual flood depth is between S, and 4 and the 
duration of the floods seldom exceeds a few- hours. The water 
so held up would perculate into the sandy soil of the valley and 
be stored under-ground for future consumption. There ivould 
therefore he no loss by evaporation. 


However both those proposals are only pot forward, to show 
how at a future time the supply can be increased, and not for 
imrneduate consideration as there is at present sufiicient water 
available for all requirements. 


The quantity of water delivered to Ajmer on an average <, 
of the past 3 years from the Foysfigar and Budha Pushknr 
w^as 240-66 million gallons per annum or 660-000 gollans 
‘per day. 

The allotment of this supply was ; — 


City, or standpost supply 

Railway 

Mayo College ■ 

Merwara Battalion ... 
Private Consumers ... 


Gallons 
... 396,203 
... 190,073’ 
... 20,169 

... 7,623 

55,93^ 


Present Supply & 
nUalmctit . 



Cl Proiioicod Mipiily 


6, E^llniatc coatot 
Oio idicmi 


The quantity of 396,203 gallons supplied to the City may 
be taken as used by the inhabitants of the City proper only 
as the Suburbs are not yet supplied with a Standpost supply. 

The population in the City proper in 1901 was 52,600 
flierefore this supply amounts to 7*GG gallons per head but at 
least 22,006 people obtained no supply at all although paying 
C(j'Ual taxes. 

Detailed reasons for the following allotment are given in 
my report on the estimate (Appendix E.) 

The city or stand post supply is at the rate of 10 gallons 
jicr hciid pci' dicin. 




Gallons, 

City ... ... 


... 1,000,000 

Rjiilway ... ... 

• •4 

... 395,000 

I’rivuui Consumers ... 

• • 4 

... 1'00,000 

Jlayo College ... 

« •« 

... 35,000 

Iilerw.ara liattrlion ... 

• •4 

... 15,000 

Jail ... ... 

4 •* 

... .3,000 

Government Clollegc ... 

4 44 

5,000 

Railway General Offices 

444 

... 3,000 

Balance for unforeseen requirements 

... 39,000 


Grand Total ... 16,00,000 


The Estimate ( Appendix E, ) has been divided into the 
following sub-beads, 

A, Wells. 

13/1 Steam jramp" House. 

13/2 Oil J'higmc pump House. 

C. Rising Main. 

D. Service reservoir, 

E. Disb'ihutiou. 

There is a slight dilTcrencc of Es. 3,300 in the total e-xpondi* 
turc in favour of a Steam plant, but as the figures for the 
Engine and plant are necessarily only rough estimates in the 
absence of feuders it may bo taken that the cost of either plant 
will be about equal, 

The estimate is farther stihdividcd into works necessary 
nt once and works which will bo. required later, as the demand 
for water mcrcasc,<(, , An explained in the detailed report on the 
c.stimnto (Appondi.x E.) 
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The total cost of the scheme amounts to Jts- 1,053,621, 
of this amount Jls. 862,860 are required in the first year 
lift-. 03,164 in the second year. Rs. 32,977 in the third year. 
Tiic remaining amounts will be distributed over the next 30 
years. 

The expenditure that has to be met therefore within 3 years, 
is Es. 982,001. 


Talcing the averages of the last 10 years. 

The annual income of the llunicipality has been Es. 197,806, 
and the annual expenditure Ks. 184,043. 


7. Wic Stftte oE 
MtuucipAl Fi- 
nanTti. * 


The average incidence of the Octroi taxation Ks. 1-4-9 per 
head of population per annum. 

The average excess of receipts over expenditure is Ks. 13,763 
per annum. 

At the present time tliere are two loans outstanding ; — 

1. Ks. 218,000. 

2 . „ 20 , 000 . 

Total ... Ks. 238,000. 


1. Will be paid off by 30-4-29. 

2. „ „ 12-3-18. 

The annual payments in respect of these loans are • 

1. Rs. 13,184-0-0. 

2. „ 1,462-3-6. 

The Municipality are now proposing to reorg.anize their 
sanitation and have applied for a loan of Rs. 50,000 to carry 
out some very necessary works and further propose to increase 
their annual expenditure under this head by about Rs. 6,000, 
per annum. 

The annual payments necessary to liquidate this loan will 
be Ks. 3,679, per annum. 

This amount together with the proposed extra annual expen- 
diture of Ks. 6,000, comes to Rs. 9,679, per annum which if 
taken from the average annual balance of Rs. 13,763, leaves 
only Ks. 4,084, as the probable average cash balance in future 
years, with the present forms of ta xati on. 

Ifrom the above statement it iSi^at once obvious that except 
tor this small baknee of-Rs. 4,0^4jffiie Municipal funds at present' 
ran not provide for the interest and maintenance charges of the 
new. scheme without increased tnxtiom 



S. I’rerent forms ot 
taxntiuii, , 


There is only one tax collcclcd by the Municipalit}’ namely 
Octroi. 

This tax falls uniformly on all, irrespective of where they 
live or what is done for them by the Municipality. In this way 
the inhabitants of the suburbs have been paying equal taxes 
with those living in the city although they have had no Yv’eter, 
poor lighting etc. 

Taking the state of affairs in the Municipalities of Allahabad, 
Delhi and Agra one finds the following taxes levied ; — 

Allahabad, Octroi, House tax, Water tax with an incidence 
of taxation of Rs. 2-1-3 per head. 

Delhi, Octroi, House tax with an incidence of Rs. 2-1-G, 
per head. 

Agra, Octroi, water tax with an incidence of Rs. 2-1-4. 

In two of these Munidpalities there is a water tax levied and 
the incidence of taxation oyer Rs. 2, per head in all. 

The actual incidence of the water tax in Allahabad and Agra, 
and the House tax in Delhi is : — 

Allahabad ... ... ...0 8 2 

Delhi ... ... ... ... 0 3 8 

Agra ... ... ... ... 0 5 3 

The inhabitants of these three towns may be said to be better 
off, and can therefore afford a higher incidence of taxation, than 
those in Ajmer of whom a considerable number are workmen in 
the Rajputana Malwa Railway Shops. Notwithstanding this 
it is questionable if a tax having an incidence of even 0-8-0 would 
cause inconvenience, bringing the total incidence of taxation 
up to Rs. 1-12-9. With the advent of pure drinking water laid 
on to the city and suburbs, the better class, who now obtain 
their Avater from Avells, often some distance from their houses, 
would be saved the cost of carrying the water. The poorer 
classes who now cannot afford to do this and drink the impure 
water now delivered in the stand posts would benefit by better 
health and when it i.s taken into consideration that the majority 
of these are daily paid labourers if. will be seen that any thing 
which improves their health improves their income. Taking 
this incidence of 0-8-0 and taking that the average labourer gets 
0-4-0 per diem pay, and has a family of 6 persons dependent on 
him, the tax will be Rs, 3-0-0 per annum, which will be met 
' if he is able to work onlyHj2.’d^8.more,'^i.. ' ^ . 

V . ■! 

, If this tax is called a water tax it can only be*applied to water, 
works but if it is called a house tax it can he applied to any work-. 
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It would seem better therefore to call it a House Tax so that any 
balance may be utilized for the general improvement of Ajmer, 

The fairest way of levying the tax would be that it should 
be paid by all house owners, whose houses lie within (100 feet of a 
water pipe line. 

All persons having private connections will be cliargcd as before 
by meter, but might be given the first .‘1,000 gallons per month 
free, in view of their paying this lax. 

The income from ihe tax would amount to approximately 
Rs. 35,000 per annum. 

The maintenance charges, will at firstamounttoabout Rs. 20,0")?) 
annum, and those of the present water works to Rs. 1,000 say in 
all Rs. 25,000 per annum. 

This will leave out of (he amount realized by the new (ax 
only Rfc. 10,000 per annum to pay oil the annual instalment re- 
quired to liquidate the loans, which it will be necessary (o raise. 

Exclusive of the amount realized by the sale of water to the 
Railway, the estimated income from the Rile of water to private 
consumers is Rs, 12,000 bringing up the total .available to pay 
off the loans to Rs. 22,000 per annum. 

(The Railway have been left out for reasons given later.) 

The payments for a lo.au of 3 lacs rupees amount to 
Rs. 21,57-1. 

Therefore all the Municiidity can aifonl to borrow for this 
scheme, is Rs. 300,000. 

The Railwiiy have .asked for .‘19.1,000 gallons per diem in the 
new scheme, but up to now have used on tin aver.ige only about 
200,000 gallons per diem for which they pay 0-.5-0 per 1,000, 
or Rs. 22,812 per siunum. If they were allowed to take this 
quantity of water from the Foysagiir free of charge, it would 
moan a .saving to them of the amount Rs. 22,812 iiernnnmn, which 
capitalized at G per cent = Rs. 380,000 say Rs. -100,000. 

If they should require water pumped for their use they 
might be allowed to have it at cost price provided they gave a 
further contribution of say Rs. 100,000 or Rs. 5,00,000 in all. 

■ The sum is not a big item When it is considered th.at should 
his scheme fall through it will cost them nearly 100 lacs to move 
the Railway workshops. 


9. Incomo which 
Will 1 k 3 ilurivcti 
fiom the nti\r 
tux* 


10. IMmmltHl nil* 
Tiiiiil mn i n (c* 
in.iuce chufjesi, 


M* Amnunt the Mu* 
iiKi|’.\lity can 
alToril to tvjrrvw. 


12. rrnpAfialf to 
tnret the dill}* 
vicucj, 
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This then only leaves a tlifScicncy o£ Rs. 1,89,000 to complete 
the schemes and this might be given by Government as a grant- 
in-aid. 

Ajmer has considerable claims on Government as the centre 
o£ administration of Ajmer-Mertvara. 

Government might also be asked to pay for the preliminary in- 
vestigations of this scheme (details of the cost of which are given 
in Appendix H.) as it is understood has been done in other pro- 
vinces. 

Such Government grants for works of utility have been given 
elsewhere, notably in Agi-a Rs. 15,000 was contributed by Govern- 
ment towards the cost of a new water main estimated at only Rs. 
22,000 during the financial year 1906-19U7, and 2 grants of Rs. 
Ij lacs each are about to be given for the improvement of 
Allahabad. 


Ajmer: S, 0. HEINEMANN", 

Dated the 11th July 1908, Municipal Engineer^ Ajmer. 






Report on the Fossihility of Improving the 
water-supply of Ajmer. 


By Mr. E. W. Vrendenburg, Geological Survey of India. 


(1) I arrived at Ajmer on the 5th of April, and reported 
myself, on arrival to the Commissioner of Ajraer-Merwara, 
Major 0. H. Pritchard, to whom I feel deeply indebted for the 
efficient assistance which he constantly gave me in investigating 
the question of the water-supply of the city of Ajmer. 

(2) On the morning of the Gth, the Executive Engineer, 
Pandit Sham Nath, Rai Bahadur, accompanied me over the upper 
valley of the Sngarmati, from the Foysagar to the Bisla tank. lu 
the afternoon I attended a meeting of the General Committee at 
the Town Hall, On the 7i,h in the niorniiig, Mr. Waddington, 
Chairman of the Municipality, veryr kindly showed me the valley of 
the Sagarmati below Ajmer as far as Dorai. In the afternoon I was 
accompanied by Tahsild-ar to the valley of Madarpura and to 
Eiranipura. On the Sth, I visited the valley of the Sagarmati 
below Dorai up to Bhaonta. On the 9th I visited the Budha 
Pushkar lake and the vallev of the Sariisti from Galti to 
Giinahera. On the 10th I visited the Eair tank. During these 
three days I was accompanied by Pandit Sham Nath who has 
gone to great pains to show me all tlie places of interest, and 
furnish mo witli all the information that could be of use in this 
investigation. 

PHYSICAL AND GEOLOGICAL FEATURES. 

(3) The structure of the neiglibourhood of Ajmer, is that 
which characterises the ^Vraviilli region: a number of parallel ridges 
running North East and South West, separated by broad valleys. 

(4) Geologically the region is constituted by the quartzites 
aud schists of the Aravalli system forming a series of highly 
compressed paralled folds. The ridges consist principally of 
quartzdte which, owing to its hardness and inalterability resists 
desintegration better than the schists of various sorts constituting 
the intervening valleys. It is not possible to say in the present 
stage of our knowledge regarding the geology of the region 
Avhetlier the quartzites of the successive parallel ranges are 
repetitions of one band, or separate bands occurring at dilfcrent 
geological horizons. The rivers arf mostly disposed longitudinally 
along the flat valleys separating the parallel ridges. The altitudes 
of the valleys relatively to one anotlier do not differ much, and 
these differences do not 'follow any particular law, as the general 
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slopes of these .Tsllejs may be in one direction or the other 
according to the direction of drainage. For instance one ri%’er 
may be flowing North eastward in one viiUey, while in the 
adjacent one it may be flowing South-west. 

(o) A structure fetich as the one above ontlined is unsnited 
to the e-vistence of artc&ian ennditions. Artesian conditions 
require that a particular porous bed should outcrop over a fairly 
large area and from there descend beneath a lower lying region 
under an impermeable covering. 

(6) The primary conditions for an artesian supply are 
wanting. The compact rocks of the aravalli formation, except 
where decompofeed in the neighbourhood of the surface, are not 
porous, and can only become water-bearing as the result of 
fissures whose disposition is too uncertain and too irregular to 
justify the sinking of deep wells. Although the strata out- 
cropping in certain vclleys may sink beneath the floor of another 
valley whose surface is at a lower altitude, the small difference 
of altitude from one valley to another, the compactness of the 
strata and the absence of regular alternations of beds of different 
degrees of porosity absolutely condemn all reasonable clnances of 
obtaining a large supply of water under iircssure from great 
depths. The hills consist of rocks that are no more porous than 
those of the intervening plains, and being mere narrow ridges do 
not in any way effect the water-beaming conditions in depth. 
Owing to their comparatively insignificant dimensions, and also 
to the lesser degree of aridity of the region, their slopes are not 
accompanied by the great talus of debris that skirts the mountains 
of Baluchistan, Persia, and Central Asia and stores the water 
supply which, in those countries is tapped either by artesian wells 
or by the karez feystem, 

(7) The only supply of water that can therefore be drawn 
upon in the case of this city, is that whose upper surface is n ot 
under pressure, ami which may be spoken of ns “ground ^Yater.” 
Of this, there appears to be a practically unlimited supply so far 
as city requirements are concerned and the water level is every- 
where at a very moderate depth. Ajmer being situated at a 
higher altitude thau most of the surrounding country, any serious 
addition to the present scheme wdll involve raising the supply by 
artificial means. It seems unnecessary therefore to have recourse 
to the system of making artificial tanks, such as those that have 
already been made in the only part of the surrounding country 
that commands the level of the town, and whose chief recommenda- 
tion is the aid of gravitation in distributing the snpply. The 
creation of new taut^' being sot aside as unnecessary, the scheme 
that suggests itself isHhat in tise in many other towns, of obtain- 
ing a water supply from large tvells sunk where the flow of 
ground water is most abundant, that is in the bed of a river. 
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(8) Tlie two principal river valleys situated respectively 
east and west o£ Ajmer, that is the Sagarmati and the Sarsuti, 
appear to answer to all desired requirements. So Ear as I can 
make out from my observations unaided by actual measurements, 
it is the Siigarmati that has the largest flow. The yield of the 
Sarsuti may be less than that of the Sagarmati ; there seems no 
doubt however, that it will amply suffice. 

(9) It is important to form a definite idea of the superabun- 
dance of water in the neighbouring district with reference to the 
requirements of a city. The following considerations are based 
upon very rough estimates, but in any case they leave such an 
enormous margin that any approach to greater accuracy is quite 

, superfluous. Judging by statements made to me during last few 
days, wells with a rate of percolation of some 1 ,200 gallons an 
hour will irrigate an area of some 30 bighas. One well of this 
capacity represents about one thirtieth of the water supply of 
Ajmer, The entire water supply of this city, if turned to 
irrigation would just suffice therefore for halfia square mile It is 
a well known fact that an arte.sian well amply sufficient for the 
needs of a large city will only irrigate a comparatively small farm. 
This has had to be repeatedly insisted upon whenever impracticable 
schemes have been submitted to us as to the possibility of obviat- 
ing the chances of famine by sinking of artesian wells ; or other 
artificial means of the same degree of efficiency. Fortunately, 
in the present case, the argument works the other way round. 
In a region where a certian amount of irrigation can be carried on 
even during the worst droughts, the supply of a town reduces itself 
to selecting one amongst a number of possible schemes. 

SAGARMATI VALLEY 

(10) The upper course of the Sagarmati, above, Ajmer, 
feeds the Foysagar and Anasagar tanks regarding which I have 
nothino" to add to the recommendations made in the Executive 

O 

Engineer’s report (Proposals 4, 6, and 8). The proposed well 
in the bed of the Anasagar should be made at or near the deepest 
psirt of the bed, not too near the dam, so as not to risk inducing 
leakage. 1 do not know what is the exact contour of the bed 
when the lake dries up, but it would be probably perfectly safe 
to select the lowest point situated some 500 feet from the dam. 
I cannot help feeling doubtful as to the quality of the water, but it 
could be used for watering gardens. At any rate it would be 
interesting, as soon as the lake dries up, .to sink such a well, and 
pump as much water as possible from-it as. to get some idea 
of the length of time during which the su^^ly could be kept up, 

"‘r * ff 'h. • 

(11) The well which is bang exca’^ated below the datn-iOf 
Foysagar had not, on the day I visited it (6tli Ajpril), struck any 
important spring. With the exception of the first 5 feet, it is 
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entirely through rock, (micaschist). The total depth on the dtay 
of my visit was 19 feet. One foot of water percolated during the 
night. Before ceasing to deepen it, it would be as well to find out 
how it compares, as regatrds depth, with other wells along the 
same valley, between ¥oysagar and Anasagar. Accurate measure- 
ments of the yield of these wdls would be linteresting. If even- 
tually the Foysagar well yields no water, it can be converted into 
a convenient reservoir, from which to pump the water percolating 
from the tank, as was suggested when it was proposed to excavate 
this well. 

(12) The trench in the Beesl.a tank, on the dtiy that I 
visited it (6th April), bad traversed the whole thickness of the 
alluvium, and was being deepened in the underlying rock, with a 
very feeble percolation. The chances of striking a water-yielding 
fissure in compact rock are so uncertain that the experiment might 
probably be discontinued. The trenches excavated in the bed of 
the Anasagar in 1892, probably did not penetrate the rock. 
Before ceasing the experiment, it would be advisable to test all the 
wells in the Bisla tank, and find out whether their yield is pro- 
portionate to their area. If so a proportionate yield might be 
anticipated in the trench at, the same depth. 

(IS) There are several wells in the bed of the Beesla tank 
only one of which appears to have been measured (Cbitar Ehan- 
and Ballu Sheikh’s well). At a depth of .some S9 feet, the 
percolation is only about 200 gallons an hour, It is excavated 
through rock. The diameter is 6 feet and the yield is therefore 
about 7 gallons per hour per square foot of area. It would be 
probably useful to restore the tank and thus raise the level of 
subsoil water in its neighbourhood, but its capabilities do not 
seem sufficient to justify much expenditure. 

(14) From the Beesla tank to Domi village, the alluvium of 
the Sagarmati is of insignificant thickness. Ju.st below Dorai its 
thickness increases considerably in the neighbourhood of the water- 
course, and from there, down the valley, it constantly increases 
in importance till it joins the great alluvial spread of the Banas. 

(15) 1 Between the 4th and 5th milestone from Ajmer, leas 
than J mile from the road, on the western side, there is a large 
well belonging to the village of Somalpurn, excavated in rock 
(a very hard, compact hornblendic schist). At a depth of about 
68 feet, the percolation is more than 2,500 gallons an hour. 
Fourteen wells of this capacity would suffice for the maximum 

requirements of Ajmer. The well is of very large size, with a 
diameter varying from 30 to 32 feet. The yield per square foot 
of area is therefore only about SJ g-illons, that is just half that of 
the well measured in the Beesla tank. The Somalpura Avell is 
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snid to have been in existence for die last 20 yeai’S. Its yield was 
originally inucb smaller than at present, the orignal depth being 
also much less. It dried up or nearly dried up in the drought 
of 1900, and was then deepened, with the result of a considerably 
increased yield. 

(1C) There arc several other wells in the immediate neigh- 
bourhood of llie one just mentioned, none of which areas good 
according to verbal accounts. These cannot be relied upon with- 
out actual measurement, anil the size of these wells must also be 
taken into account. It is ns avell to keep in mind that the yield 
from a compact rock such as the one at Somalpura varies 
greatly from place to place, depending largely, as it does, upon 
fissures whose position cannot be anticipated. In the present 
case, tile alluvial area which commences opposite the 5th mile 
near Dorni, will probably be found mure suitable. 

(17) 1 was shown a well situated south of the village of Dorai, 
close to the bed of the Sngarmati. Its total depth is 40'-5", 
entirely through alluvial form.arioii. The greater part of the 
depth is through loose soil and pebbles. At the bottom there is a 
layer of “Kaiikar,” wliich is a compact cfdcareous conglomerate, 
also belonging to the alluvial formation. I have not mea^ured 
the diameter of the well. It is much less than in the case of the 
one at Sonialpora. It would bo important to test thi.s well, and 
if the result is ftivour.vblc, it may not be necessary to go any 
further down the valley of the Sngarmati for a iwater-supply. 
Other experimental wells might be sunk in this same ncighbour- 
hoofl, cither in the actual river-bed or quite close to it. When I 
saw the Avoll on the morning of the 7lh, it wasijoing worked. It 
contained 1 1 feet of water, a nd a considerable flow of c.vceUcnt 
water was rnniiing down the irrigation channel. 

(18) Before reaching the fith milestone, there is a large 

“baoli” whose total depth is It is largely excavated 

through rock (poginatite). It contained 18'-10" of water when 
I saw it on the 7th. It is said to irrigate an area of 37 “bigas”, 
3 ’iclding three crops, and not to Ije aifected by dry years. The 
quality of the water seems excellent. Its percolation should be 
tested. It is situated at a di.«tnnce from the bed of the Sagarraati 
and at a higher level. 

(19) South and south-e.ast of Dumnra is a very extensive 
flat area, entirely under cultivation. There are numerous shallow 
■wells in wliich the water is sligJitly brackish, thougli fit for irriga- 
tion. The flatnc.ss of the area and indecision of the drainage 
probably account for the gradual accumulation of satf. The wells ‘ 
are entirely through alluvium. 
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(20) Good water is yielded by a well (Ilari Singli’s) situated 
west of Dumara on rising groiindnorth of the Sagarmati. Although 
it is situated some distiirice up the slope leading up to the hill yet 
it does not rcjich the rock, being sunk througli sand and soil, uj)OU 
a wooden curb, to a depth of over 45 feet. From a geological 
point e£ view, it is therefore the only well that I have seen in 
this district, which somewhat approaches the conditions of tlie 
karez wells in the great talus slopes of l}iihicln>tiin. Tlic scale 
of the talus and the 3 ’iold of the well are. however, both insiguilicaut 
■when compared with similar features along the north-wc-tcru 
frontiers of India. The jiercolation is a great deal over l.OOh 
gallons an hour at a depth of 42 feet. (See detailed stitcmcnt by 
Executive Engineer). The diameter is 19 feet, and the percola- 
tion therefore some 4 gallons jier sf|uaro foot in an hour. 1 lie 
level of the "water ou the day of inj' visit, ((ith April), was IJti -<>' 
hdow surface. The well is said to be out of repair. 

(21) As one descends from this well southwards or south- 
westwards towards the S.agarinati, the relative depth of the ground 
Avater surface becomes rapidly’ shallower. In this neighbourhood 
I was shown several wells yielding excellent water. One belong* 
ing to IJur Singh nud llijci Singh, with a total depth of onlj’ 22 
feet is said to irrigate (i4 “bigas” yielding two crops. As it has 
four “charns" fitted on to it, these statcincnts are probably not 
exaggerated. All thos? wells soma of which appear to belong to 
Dninara and S’Omc to JIasiua village should be c.ircfnlly tested. 

(22) North of Masina, ns marked on the map, the s-audy 
bod of tlio S.ngarinaticxpandsconsiderablyand every’ where conbiin.s 
water up to 1 or 2 ft. from surface, the acttial surface being 
moist ill many places. The water Ijoks and tastes very pure. 
The river bed i.s, at present, being planted witli melons. By the 
lime the Sagannati has raichcd this point, its dr.iinigo nrc.a has 

become toiibiderahle, probably not le.-s than 70 square mile.=. Its 
valley is. at this iilace, narrow, and, occupied, to a gloat extent by 
the actual river-bed. Trial o.\cavatioas might be made to get some 
idea of the rate of flow, but there is no doubt that at this jdacc 
there is enough tvater to supjily many timc.s the needs of A juier. 
The di^tancc and dilforeiue of altitude are the only objections 
to tlie use of this .‘-upply. 1 am under the itnjM'c.-siou that it is 
the best supply- in the ueighhoiirhoad of Ajmer, hut it is "quite 
possible that a sufficient though le.ss superabundant supply might 
be obtained more economically’ from some other spot. 

The most convenient solution w'onld be, perhnps to pump it 
np the gorge north-east of Amba, and then connect it by gravi- 
tation with the Foysagar system. 

(23) Still farther down the Sagarm-iti valley, towards 
Bhaonm, there are numerous Avclls-with a large yield. I was 
shown one situated about a mile north-east by east of Bbaouta, 
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and south by west of Amba it-is worked with six “charas”, though 
its diameter is not much more than 6 feet. It was being tested 
at the time of my visit, but I do not know yet the I'esult of the 
test, . Evidently the yield is very great, 

(24) Conclusions. — The valley of the Sagarmati . below 
Ajmer constitutes ' the area most likely to yield a considerable 
addition to the present water-supply of the city. 

(25) Attention should be specially devoted to the alluvial 
area commencing at Dorai. The sinking of wells in rook, as at 
Somalpore is uncertain, and the yield relatively to the area of the 
well is small. The wells in the alluvium at Dorai should be tested 
and the river-bed in that neighbourhood experimented upon. 

(26) The levels of the gorge at Amba should be surveyed 
with a view to the possibility of raising the supply from the river- 
bed opposite Maaina, so as to connect it with the Foysagar system. 

(27) I should like to know the results of a test of the river-bed 
opposite Masina, But even without such a test, I have no hesi- 
tation in stating that it contains much more than is needed for 
Ajmer. I believe that there is some difficultj’ in obtaining suffi- 
cient water-supply for the Cantonment at Nasirabad. If the can- 
toment were removed to Bhaonta the surplus from the Ajmer 
scheme, or merely tlie Bhaonta wells would probably amply 
suffice. "When all the tests have been completed ; the feasibility 
of this proposal might be taken into consideration. 

SAKSUTI VALLEY. 

(28) I entered the Sarsuti valley at Gnlti. This village is 
situated at the foot of an extensive slope of blown sand. It is 
IJOssible and probable that the rainfall is somewhat less in the 
Sarsuti than in the Sagamati valley, but the prevalence of blown 
sand in the Sarsuti valley can scsucely be connected with any 
marked difference of climatic conditions. The proximity of the 
desert of Western Eajputana no doubt accounts for its presence. 
It is brought by the westerly Avinds and is arrested by the steep 
ridges that separate the Sarsuti and Sagarmati valleys. These 
sand slopes mtrstact as effective Avater-reservoirs, in a manner 
comparable to that of the talus slopes of Baluchistan already 
several times referred to. At Galti village, at an altitude appre- 
ciabily greater than that of the Sarsiiti plain, the water of a 
shalloAV AA'ell sunk in the sand is only at 6'-5" beloAv the surface. 
It sinks in dry years but apparently does not dry up. The water 
is very pure. 

(29) Where I crossed the Sarsuti betAA’eeu Galti and Dougri, 
ou the 9tli April, there was water floAving in the river-bed. A sliglit 
efflorescence Avas noticed on the surface of the soil near this spot, 
showing tliat the soil must be slightly salt. Eock is seen at 
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several places in the rivor-hed in this neighbourhood, and the 
thickness oE alluvium must be irregular and insignificant. The 
place struck me as one favourable for a dam, which might not be 
directly useful, perhaps, in the Ajmer water-supply, but would con- 
tribute to raise the ground-water level, and might be made use o£ 
for irrigation. Probably other dams could be thrown across the 
river-bed at other points higher up its course. 

(30) At Dongri I was shown two wells sunk in rock, and 
situated at some height above the level of the rvier-bed. I have 
no accurate figures regarding their yield. One of them is said to 
irrigate loj “bighas.” These wells might be tested, but it 
would be more promising to make experiments in the sand 
of the Galti side of the valley, rather than in the rock on 

' the Dongri side. Moreover, Galti is much closer to Bndha 
Pushkar. Below Dongri, the valley of the Sarsuti is occupied 
by alluvium, which appears to be of fair thickness, and ultimately 
merges into that of the Sagarmati. 

(31) Opposite Khera-Tilora, the bed of the Sarsuti did not 
show any water at the surface. The water-level seems to be 
4 or 5 feet below surface at present. 

(32) Further down the valley, at Chaondia, near Pushkar 
there are several wells which ai-e situated at a higher level than 
the bed of the Sarsuti, and appear to yield an abundant supply. 
Detailed observations on one of these wells are given by the Exe- 
cutive Engineer. At depths of from 22 to 30 feet, the percola- 
tion is over 1200 gallons au hour. The diameter is only GJ- feet 
and the percolation not far from 40 gallons an hour per square 
foot. The well is sunk entirely through sandy soil, and it is 
improbablo that it could represient the yield of a local spring such 
as those met with in fissured rocks. If, as seems probable, it 
merely taps a uniform subsoil flow, a well in the same neighbour- 
hood with a diameter of 34 feet might suffice for the needs of 
Ajmer, the yield of the one well tested being more than one thir- 
tieth of requirements of the city. There .me not data sufficient to 
assert that volume of water thirty times that yielded by this par- 
ticular well flows beneath Chaondia, but the deficiency, if any, could 
be made good from other neighbouring localities, or it .would pro- 
bihly he sufficient to go direct to the bed of the Sarsuti. 

(33) It may bo noticed that when testing this well on di- 
fferent "occasions, the Executive Engineer, and the Railway officials 
started their testa when a depth of over 4 feet of water still remain- 
ed in the well. The figures do not therefore represent the maximum 
possible yeild. hen the depth of water is reduced to less than 
4 fejt', a great deal of sand is carried in with it, and there is a‘ risk 
of injuring tbe well by leaving it unsupported. The same trouble 

\ is more noticeable in dry years than in norinal ones, the yield 
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still remaliiltiir othern'ise unaffiecterl. The sm'ill diameter o£ the 
■well accounts for these facts, which indicate a considerable pres- 
sure in a very poi'ous and rather incoherent soil when the water 
is lowered beyond a certain level. An increase oC diameter, by 
distributing the pei’colation over a greater surface would obviate 
this difficulty, ( so long as the same amount of water is drawn 
out.) 

(34) Conclusion. — There seems no doubt that the supply 
available Irom the Sarsuti is amply sufficient, though the avail- 
able data are not quite so ample as in the case of the Sagarmati. 

(35) Experimental wells should be sunk at Galti, in or near 
the river bed between Khera-Tilora and l^asali, about Ohaondia, 
and west of that village towards the river-bed. 

(36) I understand that the water level is lower than it 
used to be over a considerable area formerly planted with sugar- 
cane. The construction of a dam west of Chaondia across the 
river-bed might tend to restore the former conditions. This is 
not essential, however, with respect to the Ajmer water-supply 
scheme. 

Budha Pushkar. 

(37) This natural lake indicates the existence of an abun- 
dant store of water in the surrounding sand hills which probably 
account for its formation by interrupting the drainage. There 
is no visible outflow, though the fact that the water is sweet in- 
dicates that an outflow, does exist underground, and consequent- 
ly that the store is also replenished. A reservoir of this sort is 
probably very slowly affected by fluctuations in the annual rainfall 
it would probably remain unaffected by a period of drought for a 
fairly long period after the rainfall had again become normal, 
while, at the same time, a dry year will not affact it to the same 
extent as it would a more superficial reservoir. I do not know 
whether there are any accurate records of its fluctuations of level, 
nor whether any connection has been observed between these and 
the amounts pumped from the lake. If the available data are not 
sufficient to form any sound conclusion, it is best to leave tlie lake 
untouched as a valuable reserve in case of an exceptionally severe 
scarcit}'. I am of opinion that the visible capacity of the lake 
does not express the available amount of water, as this no doubt 
percolated from the suri’ounding sand hills. 

(38) There ai*e similar ba.sins surrounded by sand hills in the 
Nushki Desert of Baluchistan, in places..wdiere it does not rain for 
years at a time. As they do not dry;.iq) and as they contain 
sAveet w'.ater, there must be a constant flow representing percola- 
tion from the sand hills. Its only source can be o,cca,^pnal 
showers. 
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Madabpura, Kiraniphea. 

(39) I examined the Madarpura valley on account o£ its 
being represented on the geological map os occupied by alluvium. 
The circumstances, however, are not encouraging. The vjilley is 
on a watershed, with a very small drainage areii. The alluvium is 
shallow and is entirely traversed by the wells which extend to a 
considerable depth into the rock below. 

(40) I saw a well situated about the centre o£ the valley 
north o£ the road to Srinagar. It is dry. Another well near the 
eastern edge o£ the valley is 77 feet deep. It contained 21 feet 
of water when I saw it (April 7th). It is said to irrigate about 
9 “bigas ” which seems correct judging from the area of the 
fields which it commands. 

Another well, south of the road, also contains water. It is 
also very deep. I was told that it j-iclds a poor supply, which, 
however, needs confirming. 

(41) The physical situation of these wells does not seem pro- 
mising, and it is not worth testing them so long as there are 
more urgent experiments to be made. 

(42) There are several large wells above the dam of the 
tank at Kiranipura. Two of these which I visited are respective- 
ly 82 and 86 feet deep. The firat of these is worked throughout 
the day with four “ charas.” It is said to fill again during the night 
the water-level rising by 20 feet. These statements are worth 
A-erifying, for they seem to indicate a A'ery large yield. It might 
be found that these Kiranipura wells, situated quite close to the 
city might supply an appreciable share of its needs. There Avould 
be probably a heavy compensation to pay, for the land irrigated 
seems very valuable. It is planted with roses and jasmine. 

(43) I was told that the 82 feet well used to become ex- 
bausted twice a day m 1900, mstead of only oiicc ns at jiresent 
liiVen then the j ield would seem very large. I unfortunately^ 
omitted to note its diameter. This is, perhaps not less than 
16 feet in which case the statements made to me would indicate 
a percolation of not less than 2400 gallons an hour, and 11 gal- 
lons for every square foot. The well should be systematically 
tested. 

(44) The 86 feet well is said to have become “insufficient” 

in 1900, 1902, and 1906, The exact meaning of this statement 
is uncertian. 

(4o) In conclusion, it is evident that these Kiranipura 
wells should be carefully tested, and their behaviour dur- 
ing the past dry years ascertained as far as possible When 
these data have been collected, it wiU become possible to consider 
Avhether they can enter in the improvement scheme. 
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Kaik Tank, 

46. With regard to K air tank, the data available mil scar- 
cely suffice for drawing safe conclusions. We only have one 
test of one well below the dam, performed in March 1905. The 
condition of the tank at the time of the experiment is not stated 
but the previous rainfall must have been fairly good, for the tant 
is said to have contained 13*55 million cubic feet ia 1904 against 
only 7*75 in 1906. The infiltration at time of the experiment 
was about 2500 gallons an hour. The diameter of the well is not 
stated. I did not measure it, but it is fairly large, I should say 
not less than 15 feet. This would give a percolation per square 
foot of area of about the same order as that of the wells at 
Xiranipura. 

47. Fresh trials should be made this year in this well and 
other neighbouring ones after the Kair tank has dried up. The 
villagers told us that the wells dried up last j’enr, but these state- 
ments are not very reliable. Any how, further data are needed 
before the case of the Kair tank can bo seriously considered. 

48. For improving the water-supply of Ajmer there are two 
schemes which appear Amry suitable. One is to obtain Avater 
from the Sarsuti or its neighbourhood near Galti or Chaondia, 
and pump it over the sand ridge at Galti so as to connect it with 
the Hudha Pushkar system. The second scheme consists in sink- 
ing large shallow avcIIs in the bed of the Srgarmati opposite 
Masina, and pump the Avater through the Amba gorge, to connect 
it AA’ith the Foysagar system. The latter scheme seems to promise 
the more abundant supply and necessitates primping the supply 
only once, Avhile in the case of the Sarsuti scheme, the v/ater 
has to bo raised tAvice, first over the Galti ridge, and then over 
Pushkar one. 

49. 1ji connection A\Mth the Sarsuti scheme, tests should 
be commenced at the points that I have recommended when deal- 
ing Avilh the Sarsuti valley. In connection Avith the Sagarmati 
scheme, the tests null have to be made, in the broad exiinnse of 
the riA'er opposite Masina. 

50. The Sagarmati should also be tested at Dorai in case 
there is an}' economical advantage in druAving the supply from 
this spot rather than from Masina. 

51. The capabilities of a well sunk in the bed of the Ana- 
sagar should be thoroughly tested after the lake has dried up in 
the present season. 

52. It would be advisable to avoid using the Avatcr from Budha 
Pushkar so as to give the lake every chance of recovering itself. 
The complete efficiency of the Sagarmati or Sarsuti schemes Avill 
not be proved by actual practice so long as ayc do not get a year 
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of severe drouglit. It is most unlikely thnt either of these schemes 
would fail even then. But in case of partial failure, then Budha 
Pushkar would remain to fall back upon, and then it would be 
thoroughly tested. I am inclined to think that even with the 
present scheme, Budha Pushkar constitutes a sufficient reserve. 
But this has never been ascertained, and it is too valuable a 
reserve to experiment upon so long as an alternate scheme is not 
in existence. 

53. Kiranipura and Knir cannot be taken into consideration 
without further tests. Kiranipura would certainly imply heavy 
compensation. The Sagarmati and Sarsuti schemes should imply 
little or no compensation. 

54. The Bisla tank improvement does not seem important 
enough to justify heavy expenditure. 

55. I shall be on leave during the next three months, but 
if, in the meanwhile, the results of any of the tests recommended 
in this report should call for the necessity of further advice, I 
hope that the Director of the Geological Survey of India will be 
able to ^ve the services of one of my colleagues for this purpose. 


(Sn.) E. VRENDENBDRG, 

llth April 1907, Geological Sitroey of Indies, 






A SAmTARY SURVEY OF AmER. 


In sv note, dnled the 3rd Mny 1906, the Snnitnry CommifiKionef 
with the Government o£ India remarks as follows : — 


“III iny (ijiiiiion ii haiiiliiry purvey «f Ajima- willi ficlii'iii'j^ for thr iiH'ron-.!; :iinl 
1111)11 in ciiii'iK Ilf lilt- \vritor-pii|i|iIy. for the cllicirnt removal of ni{?hl soil nml aiillaffv, 
iiml for (lie ilrainiii)' anil jiiivinj; of llui '.'ity elionld he prcpiireil under tin; Siiiieiinteii- 
deiii’v of nil Kii^'inerr esperieiiecd in denliii)' with piicli Bchcmca. The schemes could 
(hen lie catriei! out gradiiully as fiinilH hceoiiie nvnlinlilc. Tlie nltcrnativc is the frit- 
leriup awny of Iiirpe nuns on iiieiiHiires of pnllintioii involving ii great waste of money 
nnd the vniitiiiiinncc of niiisunces whieli are nnensive to the smiues niid ilimgerniis to 
life.’ 


Al Iho instance of the Government of India, I have been depu- 
ted by the (iovernment of Bengal to unrlertiike this survey, and it 
will probably be convenient, if 1 treat the subject under the three 
heads mentioned by the Sanitarj' Commissioner. I arrived .at 
Ajmer on the 2nd May 1907, and after a careful inspection of the 
town nnd snrrounding country and a perusal of the papers relating 
to ihcro suiijectfi I think 1 nin now in position to olVer some pre- 
lim inarv suggestions ns to what should be done in tlio first instance, 
to obiain tlic objects indicated by the Sanitary Commissioner. I 
am afraid th.tL my suggestions, if approved, will take some time 
to tarry out and will mean grettt delay before any real iinprove- 
incni. in tlic saiutarv condition of A^'jnior can ho elfected, but aftei 
som(! vetirs’ e.vperieiice in sanitary ivorks, I bftVe been forced to the 
conclusion tlait they ant works thntsbonld not be undertaken with- 
out the most careful nud searching preliminary enquirie.s. These 
are much more nccc.«saiy in sanitary work in India than in any 
cla-s of work I know of for failures dishcnvtcti hicnl bodies wlioso 
incomes arc not very large nnd whose borrowing rapacitic.s are cor- 
resjunulingly limited. From the last annual, report of the Ajmer 
Municipality, it would appear however that financially the town is 
much bclicr olf limn many others ; its debt is very .sinidl and its 
cash Ijaltince at the end of the year lOOh-Ofi enormously, and in 
my opinion unncccssarilj*, large. I may state at once that J can 
liuld out no hope of its being possible to effect any real improve- 
inentH in the sanitary condition of Ajmer witliin the ne.<t two year.‘i 
at the very carlic.st for everything, n.s will be seen hereafter, hingo.s 
on the efficiency of iho water-supply. Cleanliness of one’s own 
jieivon is impossible without a plentiful sifiply of good w.nter and 
it, is the same w'ilU towns ; only, comjmrntively larger supplies of 
water are required on account of the great waslo that goes on. 
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■n'’ATEit-suj*rLr. 

2. The sources o£ the water-supply appear to be manj’ and 
various. Tlie greatest quantity of water supplied to the town pro- 
per is obbiined.frora the Foysagar, and at the present timi the 
water is deficient in quantity and quality. From papers that iiave 
been placed before me it appears that this water has been consis- 
tently declared from chemical analysis to be unfit for potable pur- 
poses: in fact, in the Annual Report for 1897-98 it is recorded 
that “one sample from a road hydrant was found to contain germs 
of enteric fever.” Judging from the crowds of people gathered 
round the standposts, it would appear that the distribution system 
is faulty also : either the standposts are too few in number or the 
pipes are too small and consequently the water does not issue from, 
the- standposts quickly enough. In all properly designed systems 
it should be possible to draw oS from each tap at least 6 gallons a 
minute. The other sources of supply are Colonel Dixe-n’s Diggij 
the Jhalra, the Eatan Bao and numerous private wells. I inspec- 
ted the Diggi and am bound tusay that I have seldom seen a mot e 
disgusting-looking water being u^d for potable purposes and yet 
I was told that the people preferred this water to ordinary tap 
water. The Jhalra water appeared to be in great demand, and 
both it and the water of the Katan Bao were quite satisfactory aS' 
far as appearance goes. I think, however, that if samples of water 
from the various water-supplies were thoroughly e.varained bac- 
teriologically both qualitatively and quantitatively, that is to say 
for tlie presence of the bacilli of the coli group per cubic centi- 
metre, the results would not only be surprising but alarming and 
I would suggest that ciiquirie.s be made as to whether the. services 
of Professor Hankin of Agra could not be obtained to make these 
examinations on the spot. In this connection I ivould point out 
that it is a duty incumbent on every local body that undertakes 
the supply of drinking water to ascertain from time to time that 
the water that i.s being supplied is of a good potable quality and 
not dntigorous to the health of the consumer. 

3. 1' rom a casual study of the vital statistics ns given in the 

Jluniclpal Reports, it would appesir that the inhabitants suffered 
but little ill-effect from drinking the dirty water 1 have described 
in the foregoing paragraph, and t must soy that I was extremely 
surprised at this. The civil Surgeon kindly supplied me with *n 
statement of mortality in Ajmer for the past 30 years, and on 
examining , this I find that, the general death-rate was, higher in 
190(5 than it had been for the previous 20 years, omitting the 
famine years of 1899 and 1900. The death-rates from the°prin- 
cipal diseases in which impure water ploys a part, during tli pre- 
vious 10 years, were os follows : — ' 



Cholera O’lG, Fever 17 'A1 and bowel-complaints 4‘06. I 
bound to say that it is an extraordinary thing that there are not 
more deaths from cholera, but probably the germs are unable to 
live through the excessively dry heat. It would appear that fever 
is accountable for the greatest number of deaths and under this 
head is included of course enteric fever. I was informed by one 
or two residents tliat the number of cases of enteric fever was ccr-; 
taiiily increasing, but then tlie germs of this disease can be con- 
veyed through milk as well as water. The death rate among 
diildren under five year.s of age was in 1.906 46'68 per cent, of 
the total mortality, and it is quite possible that enteric Fever was 
responsible for most of the deaths. 

In 190fi the death rale from fevers was 20*03 or 50 per 
cent, -above the average of the previous 10 years, while 
that from bowel complaints Avas 38 per cent, above. Tliesc 
fiirures must I think be inevved with alarm and I would most ear- 
nestly urge the Jfunicipal Committee to have a complete bacteriolo- 
gical survey of every source of drinking-water supply m.ade. 
There can he but little doubt that the death-rate in Ajmer is in- 
creasing instead of decreasing, and an ample supply of good whole- 
some drinking-water will go far to produce a normal state of afEairs. 

•J. A Cow weeks previous to my visit Mr, E. Vrendenburg of 
the Geological Survey of India had made a thorough examination 
of the other possible soureea of water-supply for Ajmer, and it 
Avas a great advantage to me to liaA’c Ins note placed in iny hands ou 
my arrh’al here. It is perfectly clear from this note that a grave 
mistake has been made in the past in attempting to store! water 
above ground on a A'ery pervious .^uljsoil and in a climate Avhere 
evaporation is A'ery rapid, instead of tapping the groat under- 
ground rivers of subsoil water traA'clling down the alluvial valleys 
OA'er impervious reck. Mr, Vrendenburg has recorded that “ The 
A'alley of the Sagarmati below Ajmer constitutes the area most 
likely to yield a considerable addition to the present Avater-supply 
of the city ” (vide paragraph 24), and further '* There seems no 
doubt that the supply available from the Sarsuti is amply sufficient,, 
though the. available data are not quite so complete as in the case 
the Sagarmati" (v/Wc paragraph 34). Mr. Vrendenburg finally 
jjj^^.^tntes in paragraph 48 that wells sunk opposite Masina, or per-' 
h'ls Dorai, in the Sagarmati vallej' would appear to be capable 
/of giving a suitable supply. Prirnd facie it Avould seem that a 
new and complete Avater-supply scheme Avould bo a very simple 
matter and that it only means the sinking of avcIIs or building of 
collecting galleries in the beds of the rivers, the setting up of 
pumping plant and the laying of a few miles of pipe and the 
Avhole question would be satisfactorily settled once and for all. As 
I shall shoAV in the succeeding paragraphs, the matter is not so 
siinjdo as it seems and very mnch more work must be done and 



'Information collected before it will be posable even to set al)ont 
getting out the necessary designs and estimates, 

5. It is a well-known fact that the bed of the ocean is jnst as 
rugged and mountaiiions as the surface of the dry land, similr'rly 
the beds of valle 3 's in rocky tracts are as uneven as the hills 'that 
border on them. The process going on in nature is the denudation 
of the hills and the filling np of the valley with the wash-down 
or alluvium therefrom, and there can be no doubt that the sides 
of the hills and spurs therefrom slope down under the alluvium 
in the valleys. If tlien a longitudinarseetion of the deepert part 
of a valley in hilly country were made, it would be foiiiul to he 



The subsoil water is con.stanth' moving towords a lower level 
and for this to t ike place the .-iirfacc must bo on the slope. The 
ground is not at nn uniform level and wboro it falls below the 
level of the subsoil water, a pool or lake is formed as shown in 
the sketoli, Now suppose, a well wore snnk in this ])ool and it 
.so linpjjend that roeks were found very nciir the surface ("shallow 
well) and heavy pumping was commenced, tlie level of the sub- 
soil water would be reduced after a time and in a year of scanty 
rainfall it miglit be reduced down to the level of the rock at tlie bot- 
tom of the well, .and the well would be said to liave run dry. If 
however a deep well were sunk at the point A, it would not run 
dry until tlio whole of the subsoil water stored on the basin bet- 
ween the two ridges of rock iiave been purnped out Jleforc 
therefore the sites of the wells in the Sngarmnti or Sarsuti valleys 
can be decided, it will I think be admitted that it is most nece- 
ssary to have a longitudinal section of tlie rocky bed of the valley 
made two or three miles at least above and below the points indicntcdi' 
in Mr. Vredenburg s report. This can be done either by means of 
wells or possibly at less cost and more qnickly by boring. The best 
procedure to follow probably will be to decide on the sites of ,th( 
wells or bore holes and fix bench-marks at eacli of tliem, the re- 
duced levels of the rock and the subsoil water underneath carl 
then be easily ascertained by simple inensurements as the bore 
, lioles or wells are completed. Where the rock is 'deepest below 
the surface, a transverse or cross section of the valley should alsb 
Iw made so that some idea may be obtaianed of the extent of the de- 
gression in the rock bed from which it will be possible to arrive at 
some conclusion as the quantity of subsoil showed in the basin. 


Unless and until this information is obtained, it will be quite im- 
possible to say what design of pumps would have to be adopted, 
for where the water does not fall below 20 feet below ground 
level the pumps can be kept at that level, but if this depth is ex- 
ceeded the pumps must be correspondingly lowered. 

6. As soon as the best site for the pumping station has been 
decided on from the infonnation obtained as recommended in the 
preceding paragraph, it will be necessary to sink a trial well and 
juunp from it continuously for at least six weeks at the driest 
time of the year in order to ascertain the best size of well and the 
number to give the daily sujiply required for the town. In this 
connection I wnvild state that I have handed over to the Executive 
Itngineer a copy of a report on a similar experiment that was 
carried out under my direction on a well sunk in an old bed of 
the river Sone i»i Bengal, and I would suggest tliat the experiment 
for Ajmer l)e cjirried out on similcr lines, although it is quite 
possible that the local officers can improve on the methods for in- 
stiJiice meters arc available hei"e 1 believe and so the yield might 
be more accurately measured through them instead of over a notch. 

7. It will he convenient at this stage to disemss the question 

he ciiiantity of tlic daily supply, and it will perhaps clear the 

■f f stat<! at once that I would recommend that the whole of 

viuking water supply be obtained cither from the Sagarraati 

..irstiti valley.s and the Foysagar water be used only for con- 
servancy and m iniif icturing purposes and for watering gardens, t 
am awai’c that tliis means an absolutely new drinking water 
supjjly, but the existing pipes wonld appear, to be in need of consi- 
ilernble remodelling if an efficient distribution system is to be 
maintained in Ajmer. In years of short storage' -in' the Foy- 
sagsir the supplies to gardens should be first cut off ; this no 
doubt will be considered rather a hardship by owners of gardens, 
but gardens are ahixiny and a necessity. If the shortage was 
excessive, the connection for manufacturing purposes would have 
to be cut olf, but the Railway Workshops is the only connection 
that takes any large quantity undtsr this head and the Railway 
Administration would still have the Budha Pnshknr tank to fiill 
back on. This took certainly shows signs of drying up, but it 
lias I uiidcwstiiud been leather hc-avily drawn upon during the re- 
cent dry years, and it is possible that it might fill up again to its 
original level in years of normal rainfall. Uuring the year 
IDOo-Ot'i the total consumption of water stated in the Annual 
Report to have been 24,16,10,000 gallons, but of this quantity 
'58,110,000 gallons "were used iu the Railway Workshops. If this 
latter quantity is deducted, the daily average quantity was just 
about 1 gallons per headj but this supply was oblairiad from the 
Foys-agar alone and, as has boon shown above, large quantities of 



watei* arc obtained Erom other sources. Tlicrc are 87 private 
connections, oE which 6 took over 1,000,000 gallons during the 
year 1905-06. These are such excessive consumptions for pri- 
vate consumers that I think thej' should be left out of any calcu- 
lations for attempting to arrive at the probable consumption for 
domestic purposes, but even by omitdng these I find that the ^ 
average daily consumption of the other 81 priA'ate connections 
was 1,000 gallons. It is perfectly clear to my mind that the 
Municipal water is being used for other than purely domestic 
purposes. This may be all very well ivhen water is obtained 
fairly cheaply as by gravitation ; but if the water has to be ob- 
tained by pumping from works costing a considerable sum of 
■money, some control must be exercised over the purposes for 
which it is used. If it is assumed that one-half the total quan- 
tity used by private connections during the year 1905-0G was for 
.domestic purposes, while the other was used for gardens, we shall 
find that the quantity of water supplied to the whole pojnilatiou 
was only about 5 gallous per head. In an extremely hot and dry 
.climate like that of Ajmer, this is an altogether inadequate 
supply, and in my opinion any new scheme should provide for 
at least 10 gallons per head, and if funds are available, for I.7 
gallons. Until an ample supply of good drinking Avatcr 
supplied, it -will be useless to think of trying to close up the 
other dangerous sources of water-supi>ly for I regard all 
tanks or wells whence water is obtained by the indiscriminate 
dipping of private vessels and mussucfL-if os open to the gravest 
objections. 

8. To sum up my recommendations in the matter of water 
supply, they are ns follows ; — 

(a) After the most careful and searching preliminary en- 
quiries to obtain a supply of water for domestic pur- 
poses only from wells sunk cither in the Sagarmati 
or Sarsuti valleys. 

(fc) The daily supply to be on a basis of 10 and if pos.Mblc 
1 5 gallons per head to be raised from the wells by 
continuous pumping throughout the 24 hours, a 
sufficient reserve of pumping machinery being pro- 
vided to allow for necessary stoppages for repairs, 
allowance to be made for increase in population in 
next 30 years. 

(c) The rising main to be of sufficient capacity to deliver 
the whole daily supply in 24 hours. 

(rf) A service reservoir to be erected in some suitable spot 
to be decided hereafter, of sufficient capacity to 
meet the periods of maximum demand from the 
distribution system. > 
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(c) A distribution system oH sufficient capacity to deliver 
the whole daily supply in 6 hours, care being taken 
that the main pipes pass through the highest parts 
of the town before they descend to the lower parts. 

The valley of the Sngarmati as fur ns Masina is much larger 
in area than that of tlie Sursuti as far as Ohaondia and a larger 
supply of water should tlicrcCore be obtainable from the former, 
and if the enquiries that I have recommended above show that a 
very ample supply is available in the Sagarmati, then it would be 
possible to suj>ply water to Nasirabad and thus save all the ex- 
puii'se of the'rcrnovnl of the Cantonments which I understand is 
under contemplation. 

Consbuvaxcv. 

n. I do not propose to deiil in this report with the question 
of the sufficiency of public latrines and urinals because that is a 
matter for which mucli knowledge of local requirements is nece- 
ssary. If it is found that in any quarter of the town there is 
much urinating at tlie sLi'Cct sides, it is a fair sign of the necessity 
for II urinal ; simil.'irly, if ilic receptacles in the public latrines 
are found to be overflowing cvei*y day more latrine a‘'''ommodation 
is indioiled. I was supplied with a statement showing the 
number of latriims and urinals with the number of seats in each 
and speaking generally these were satisFactor}’^, hut as far as 
latrines arc concerned, 'where there is a large number of seats 
such as that in 6ub-w.u\I No. I, where the only public latrine has 
3fi seats and tlioss in .Mib-ward No. ii where each has 28 seats 
they are apt to bo a nniaance to the immediate negljbonrhood. 
It is much less ollensive to liave several latrines ■<\'ith a few seats 
than a few with a large number; 8 imilarl 5 'il is much more couveni- 
ciit for I lie people to have several single seated urinals than a few 
■with three or four scats. In all public latrines the collection of 
the urine and fivccs in separate receptacle.s should be a sine qua- 
•non and it should I)e insisted on in private privies as far as may 
be. • The sullage and liquid wiistes of bouses is collected not in 
cess-pools within the promises but in receptacles, iron and wooden, 
placed out in the streets. This is a most excellent system I have 
no doubt from the liouso-owners’ point of view because it removes 
n centre of nuisance outside his property and also because it will be 
possible for him to claim the portion of the street on which lus 
receptacle has stood for years as part of his property, but as far 
iis tlie general public is concerned these receptacles must be an 
cyc-sorc ajid a nuisance. There is only one remedy for this state 
of aii'airs and that is to j)rovide small masonry drains at the sides 
of the streets and gullies to carry olf the liquid wastes as soon as 
they .arc produced, but I shall deal with this subject uuder the 
head of drainage. 
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10. The system in voage for the collection of nightsoil 
■from private privies is one which I have not come across before. 
There appears to be a class of sweepers, known as “ birat mehters ’’ 
who undertake this work and who are paid not by w-ages but in 
kind by the householders whose privies they cleanse, the Muni- 
cipality paying them nothing. This system is universal in the 
town area. At first sight it would appear to be an impossible 
•system, but the Municipality appear to have sufficient control 
over the mehters, and I am farther informed that it would be 
almost impossible to change the system and upset vested interests. 
These mehters have to convey the nightsoil in baskets to the 
Conservancy Tramway and no oirts are used for the nightsoil 
from private privies. The nightsoil as it is removed from the 
privies is covered with ashes or dust, and I am bound to say that 
from what I saw during m)' visits to the town area the removal 
is done with little or no nuisance. The Cailwn}’^ administration 
make their own arrangements for the collection and removal of 
the nightsoil from the Workshops to the tramway, and in all other 
cases private sweepers have to caiTy it to that point, unless the 
Municipality are asked to do it in which case a scavenging fee is 
charged. All liquid filth and sullnge and street-sweepings are 
collected by the Municipality, the former being carried out by the 
Conservancy Tramway to the trenching ground, while the latter is 
(lumped oil waste ground in the town. In every sub-ward there 
are at least two peons, and in the town four, whose business it is 
to supervise the work of tlie mehters. For every two town sub- 
wards there is a jainadar for to look after the peons, but in the 
suburban wards there is one jaraadnr eacli. The work of the 
jamadars is supervised by two Sub- Inspectors on Rs. .35 per 
month each — one for the town and one for the suburbs. The 
whole of the conservancy arrangements are controlled by an 
Inspector on Rs. 110 per month. Some 10 3-ears ago the Ins- 
pector had the nightsoil of a building occupied b}' 20 persons 
weighed and found it amounted to about 1;]- lb. per head per day 
or about 10,000 tons, jicr 50,000 persons per 3'ear. If tliis weigli- 
incnt wa.s at all correct the total solid excreta of a population of 
73,839 persons would amount to 18,768 tons but I find that in 
1905-1906 onlj- 13,h<7 tons was removed by the Conservancy 
framwa}’, leaving a Ralance of 5,000 tons unaccounted for, but I 
am told the Merwara B-attalion and the JIa3-o College have their 
own trenching grounds so perhaps the total qiauitit}- of nightsoil 
))i-oduccd is actuality removed. In the course of one of m3' inspec- 
tions I noticed a train of trucks going down the tramway at 7 o’clock 
in the evening and on enquiry into this, tlie fact came out that the 
removal of nightsoil and sullage is practically going on all da3'. Th'c, 
jirivies may^ possibly be cleaned in the morning, but the collection 
of sullage goes on morning and evening and these sullnge carts 
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are certainly offensive. Measures ought to be adopted, to. hav/j 
the collection o£ the nightsoil and sullnge finished by 10, am. 
at the latest, and these should take the form o£ more Municipal 
rnehters, more carts and probabl^f more highly paid supervision 
in the w.ay oE a European Inspector who is accustomed to deal 
with Native labour. 

11. In regard to the question oE the disposal oE solid and 
liquid filth, 1 inspected the two trenching grounds and must 
record that I have never yet come across grounds that were so 
inoffensive. T am inclined to think that special arrangements 
were made Eor my visit as I find from the Municipal records that 
the night-soil trendies are not always properly covered, but on 
two occasions I drove along the Beawar Road I did not detect 
the sliglitest nuisance Erom the trenching grounds. The pattern 
of filth carts is must distinctly good and the method oC lifting the 
bodies out of the cart frames and placing them on the tramwaj’’ 
trucks cannot in m}* opinion be improved upon. There is one 
])oint however in whidi ^onie improvements is required and that at 
an ejirly date. I refer to the present sy-stem oE emptying the' 
stillage into tanks at the tramway station and then discharging 
the tanks into tramway trucks. 

1 w.as iiiformcd that the bodies of existing stillage carts are 
too big for (.he tratiiway trucks and if that is so, the sooner there 
bodies arc iiltcred or scrapsed the better. I was informed that the 
night-soil from the Workshops is dcrantod into the Mnnicijial 
trucks at the tiuiiway station because the Railway nightsoil carts 
are of a .spoci.il pattern and are nniuircd back sooner than the 
Municiiiality can give tliem if they have to bo taken out to the 
trenching ground. This decanting of large quantities o£ night- 
soil involves delay and must cau.se considerable nuisance, but the 
obvious remedy is of course to have more carts. IE the suggestion 
that I am making in the next paragraph o£ having the trucks 
washed daily is acted upon, it will be necessary to consider.'ibl)’’ 
increase the number of trucks so as to allow time for washino-, 
drying and petty repairs. The provision of separate trenching 
grounds for the solids and liquids is a wise one, because it is only 
when ficces and urine come in cantact with each other that the 
gases of putrefaction arc evolved with any rapidity ami a nuisance 
created. In the trenching ground for nightsoil I would roconi- 
incnd for the jiresent that an experiment be made of planting the 
ground with gourds, melons, castor oil or any other gr.ass feeding 
leguminous plants. In Bengal excellent crops have been raised 
on such grounds, but there vegetation flourishes more luxiiriantlv 
than in Rajpntana. I ivas informed that attempts had liecn made 
to grow lucerne. on the sullnge ground, that it sprouted well. and 
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then died off. This was due to the manure being too strong. I 
would suggest that a large slag or cinder bed be constructed close up 
to the tramway on which the contents o£ the sullage trucks should 
be tipped. Slag can I believe be obtained £ot nothing from the 
Workshops, and if broken up to the size of a pigeon’s egg makes 
an excellent bacterial filter, the efUnents from which produce very 
line crops of grass and green fodder. I have explained to the 
Executive Engineer how these slag beds should be constructed 
and if some one in the Municipality will only take an intelligent 
interest in their working I am sure they will be a success ; if Iiow- 
ever any difficulties arise, I shall be glad to advise furlicr on 
the subject. 

12. I am informed that many complaints have been made by 
residents in some of the Kailway bungalows of the nuisance caus- 
ed by the Tramway and Railway Administration have suggested 
that the Tramway be removed a few 100 yards further off. I be- 
lieve it is a matter that has been under consideration for some 
years now, and in view of the recommendations that I shall make 
later on I think the matter might well be deferred a little longer ; 
in the meantime however I would rccoinmciid that some sidings 
be laid down at the trenching ground whei'c the tracks could be 
thoroughly washed after being emptied, ns I understand that 
water is obtainable from a well not far ufT. The washing- plat- 
form would of course have to be jiaved with stone so as to be 
impervious and drains would have to bo provided in order to rim 
the washings out to the sullage trenching ground. The trucks 
themselves appeared to mo to be of nu excellent pattern and if 
only kept clean the nuisance should be considerably mitigated. 
It is possible too that a little more supervision in seeing that 
the trucks are properly closed before they leave the collecting 
station would help in this direction. The question of having a 
second collecting station and Tramway and possible another 
trenching ground to the south of the Railway Workshops was 
raised in 190.5 and duly discussed, but it appears to have been 
dropped pending decision of the Railway Administration as to 
tyhether they would not adopt tho septic-tank system for the dis- 
posal of the nightsoil and sullage from their workshops. Person- 
ally I think it would be an excellent arrangement for everybody 
concerned if the Railway Administration would adopt this system 
as it would relieve the Municipality of the disposal of the night- 
soil I am told of some 30,000 persons and the latrines in the 
shops would be much less offensive as the nightsoil and urine 
would go at once into the septic tanks. This system is being 
■used with much success in all the large mills and factories in and 
around Calcutta, but of course it can only be adopted when from 
4 to 6 gallons of water per head per day arc available. 



37 


13. IE it is found that au indcporideut water-supply for 
<36tucstic purposes is feasible and practicable then the water of 
the Foysagar can he utilized for the disposal of riightsoil by 
the septic-tauk system which, as t have said before, is working* 
very well in Calcutta. The system is also to be found at work 
in Bombay and the United Provinces and I see no reason why 
it should not be successful here. ' I should explain that by this 
system the whole of the offensive putrefactive changes in the 
nightEoil take place within the tank and that the effluent or dis- 
charge from the tank is merely a clear liquid with very little 
matter in suspension in it. In order to avoid any possible offeu- 
siveness tliis effluent is passed through coke filters before it is 
discharged info any river or watercourse, but in the case of 
Indian towns I am of opinion that effluents from septic tanks 
might be discharged direct into masonry surface drains which 
in most towns curry off the snllage from the houses — a liquid 
which is much more offensive than an effluent from a septic tank. 
In any ordinary town the principle then to be followed is to 
have a number of these tanks dotted .about here and there so 
lhat the mehters will have as short a distance .as jtossiblc to 
carry tlie nightsoil. The removal of nightsoil is thus carried 
out with efficiency and despatch. In the Town ward however, 
I am afraid it will not be possible, on account of its crowded 
iiaturc, to follow this principle in its entirely, but every attempt 
should be made to do so. Public latrines can be conveniently 
built on the top of septic tanks so that the ground now occupied 
by l.arge latrines would be available for the septic tanks. 
In tbc Suburbs tlicrc will be no difficulty in finding suitable 
sites. By the introduction of this system of sewage disposal 
coupled with the provision of surface drains for the removal 
of liquid wastes, the existing Tramway and the two ti'cncbing 
grounds would be abolished. If the Bailway Administration 
could be induced to adopt this system their installation w'ould 
serve ns a training ground for mehters and others who would 
have to deal with the municipal tanks. 1 need hardly add that 
the designs of the septic tanks and filters and the selection of 
the sites must be entrusted to an expert. 

DRAIXAGK AXD I'AVING. 

1 J. I have already indicated tiiat in order to do away with 
the nuisance of the receptacles for snllage standing out in tlic 
streets, it will be necessary to provide some system of surface drains 
thiii. w'ill carry oft the snllage iinniediutely it is produced. On ray 
first drive td the town it appeared to me almost hopeless to think 
cC such a system; but after a more cavoEal examination I am of 
opinion that it should be perfectly feasible. No detailed scheme 



can- be drawn np until a plan oE tlie town on A largo scale has 
been made and levels taken ef every street and gully under the 
control oE the Municipality plotted upon it. I would suggest 
that the plan be drawn to a scale of six feet to the mile and this 
will prove exceedingly useful to the Municipal Committee in 
deciding questions of encroachments and boundaries. I do not 
think it will be necessary at present at any rate to prepare 
such a plan for the whole of Ajmer, and I would suggest that 
the area to be dealt with would be that lying between Railway 
on the east as far as the Railway School on the south and Taragarli 
and Anasagar on the west and north. When this has 
been completed, it will then be possible to lay down with accu- 
racy the different drainage areas into which everj’ town is natu- 
rally divided. There will be several main drains fed bj’’ subsi- 
diary drains, but the natural main outfall is undoubtedly the 
Risla tank. If it is decided to convert this tank into a public 
park, there will be no difliculty in carrying the drainage of the 
town through it in a covered drain or sewer. In any case some 
arrangements must be made for utilizing the sullago brouglit 
down by the dmins as it is a most valuable manure. A good 
example of the excellent use to which sullage can be put may- 
be seen at Agra, where a saud bank in the Jatnna opposite the 
Fort has been converted into a flourishing vegetable garden. This 
however is a matter which can be discussed and decided when the 
detailed plans of the drainage scheme are being worked out. The 
construction of a complete drainage for the town wTll no doubt 
cost several lakhs of rupees before it is fully completed, but there 
is this distinction between surfice drainage woi-ks and its twin- 
sister water-works. In the former, if a complete detailed scheme 
is formulated iu the first instance, the actual construction ran be 
can-ied on bit by bit as funds become available, with the assu- 
ranee that in the end e.acli drain will form part of one harmonious 
whole ; in other words tlie construction can bo spread over a Ion'>- 
series of years. With water-works, however, the major jrorfcion 
of the works must be constructed forthwith before any benefit 
accrues. Local bodies cannot in these circumstunces ever 
adopt an attitude of non jiossximus as far as surface drainage 
schemes are concerned, but they may have some justification 
for such an attitude in the matter of water-supply. 

15. As .regards paving, I wonld recommend that every street 
and gully in the town be made os impervious as possible because 
organic matter Cannot then soak into the ground and produce 
offensive smells, and further, because from time to time when 
sufficient water is available, tlie streets and gullies can be 
thoroughly washed down. For streets along w’hiclj tiiere is 
wheeled traffic, I would recommend the use of dressed stone setts. 
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•saj' S" X 4" X 7", laid over a bed o£ 9" concrete. The present 
system o£ pixving streets with large undressed stones is I consider 
very objectionable, as the joints are too big, the stones are more 
or less TOund and the whole surface is uneven, thus allowing 
lodging places for filtli, e.^. droppings of horses, camels, etc. 

■ For gullies I would recommend the use o£ square and dressed 
stone slabs, say 1^-" to 2" thick, as available, laid on 6" o£ good 
concrete, but this xvork should not be taken in hand until the 
positions o£ the drains have been decided for otherwise the slabs 
xvill have to be taken up to make a room for the drains. The 
paving of broad sti'ecta however can be taken in hand now as 
stone setts are easily removed. 

16. In connection with the surface drainage scheme I antici- 
pate there will be considerable difficulty with what are undoubtedly 
encroachments on municipal property that one sees on all sides. 
Even in Naya Bazar which it a comparatively modern street, 
chibutras have been erected over the drains. There is hardlj' a 
street in the town area in which not only one but very many 
encraochments cither of a permanent or temporary character may 
be seen, and I cannot help thinking that the Municipal Commttee 
.are not exercising their powers under section S6 of Ajmer Muni- 
cipalities liegulation, 1886, to their fullest extent. The growth 
of chibutras and obstructions in streets is an insidious disease 
common to all Indian Municipalities, and the only cure is con- 
stant watchfulness and a strong determination on the part of the 
Committee not to allow the property of the people to be encroach- 
ed upon. 

THE Anasagar. 

17. No Sanitary survey of Ajmer would be complete without 
some consideration being given to this work which was no doubt 
intended by the Emperor Shah Jehnn to be a thing of beauty. 
At the ijresent time it is, a dirty shallow pool, ofEensivo both to 
the eyes and the nose, and if there were many houses round it, 
I shoultl say a source of ill-health to the inhabitants. The drainage 
of two volleys is hold up by a comparatively short band between 
two small bills. As the beds of the valleys ore comparatively 
steep and the hills very bare, the result of any considerable rain- 
fall must be a spate or small freshet the waters of which must cany 
a good deal of matter in suspension or silt. As soon as the. 'flow 
of water is arrested, the silt is deposited and if it is true th.it the 
bed of the tank lias never been cleaned out, the silt of centuries 
must be collected behind the band, or in other words the bed of 
the tank is being slowly hut surely raised with the result that the 
tank becomes drier and drier ns yeare go on. There arc numerous 
bathing ghats on the south side of the tank but they are all high 



iind dry non’. I would therefore submit for the consideration of 
the local authorities the '.following proposal : Let a circular line 
about a mile in length, or any other length that appears more 
.suitable, be laid out and let a dry rubble masonry stone wall laid 
along this alignment and carried down to rock level be built, and 
the silt excavated from the bed of the tank so enclosed to within 
1 or 2 feet of the rock bed. The stone wall will act as a retaining 
wall in preventing the bed of the valley slipping back into the 
tank, but at the same time will permit all subsoil water to drain 
into the tank. If money can be found for this, I feel certain that 
water rvill always he found in the tank, not of course at any high 
level in the hot weather, but still there will be water instead of 
mud ns now. A portion of the silt excavated from the tank could 
be utilized for forming a roadway round the back of the masonry 
•wall ; tliis could he planted with trees and thus be converted into 
a pleasant and airy drive. Openings •would have to be loft in 
the roadway to permit of the passage of the surface rain •water. 
It will be observed that I have said that the silt is to be excavated 
to within 1 or 2 feet of the rock bed ; this is to prevent the rock 
bed being exposed which -n-ould drain off the •n-ater in the tank 
as I understand, has happened at Bcawnr. This scheme no doubt 
Avill cost a considerable sum of money, but it is one for which 
possibly public subscriptions might bo called for ; and as it is a 
resuscitation of the former beauties, of the position, possibly the 
Government of India might be induced to make a grant, seeing 
that the marble baradaris of Shah Jehnn have recently been 
restored at the expense of Government. 

18. It only remains lor me to throw out some suggestions ns 
to the avcncy by which my recommendations should be carried 
out. In regard to the survey of tlie Sarsuti and Sagarranti Valley 
beds, it is probable that this can best be done by a temporary 
subordinate -working under the orders of the Executive Engineer. 
Of course he must have had experience in boring work. In tlii.s 
connection my views are that Government shoiild always boar the 
cost of experiments in seeking for water, because it so very often 
happens that the experience gained during these experiments can 
be made use of by other Mnnicipaliiics and local bodies from wliom 
no part of the original cost of the experiments would be recover- 
able. Then, again, if Government bc.ars the cost of the experi- 
ments, the amount might be regarded as a gift from Government' 
nil account of sanitary works. If the experiments .show that there 
is plenty of water available, I would advise that the water-works 
scheme bo drawn up by an engineer who has had experience in 
this class of designing, for instance any of the Sanitary' Engineers 
with the Local Governments, because the distribution piping will 
be rather a. difficult matter to arrange on account of the differences - 
in the,, levels of the different x>arts of the town. The ordinary 
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Public Works Department officer has not usually had sufficient 
experience to undertake this class o£ work which is altogether a 
speciality. The preparation o£ the map o£ the town and o£ the 
surface drainage scheme will be a long and tedious business and 
will probably take several years. Nagpur, Central Provinces, was 
surveyed several years ago and the work was I believe in charge 
of Mr. G. G. White of the Public Works Department, but the pre- 
paration of the drainage scheme 1ms been entrusted to Mr. H. H. 
Lane-Brown o£ Benares, "who makes a speciality o£ this class of 
work. Mr. Lane- Brown is only in private practice: it might 
cniiHC n good deal o£ inconvenience or even loss to the Muni- 
cipality should the work be stopped for one cause or another 
before completion. On the whole I am inclined to recommend 
that the work be undertaken by the Public Works Department, 
an independent Sub-division being formed for the purpose and I 
think at» Assistant Engineer of some o or 6 years standing should 
be put in charge. The designing of a snrfnce drainage requires 
greater powers o£ application than skill and could probably be 
done by subordinates once they bad been properly instructed. I£ 
the map when finished is likely to be of use to Government then 
a portion of tlie cost of its preparation sliould be borne by Govern- 
merit, otherwise the cost must fall on Municipal funds. Similarly 
the co.st o£ the preparation of the drainage scheme must be borne 
by the Municipal Committee, although it is quite usual in Bengal 
for flovcrnment to pay a very large proportion of the cost : in 
fact Government now entertains a staff of surveyors for this puc- 
jiose alone and their service.? are given free to the Municipalities. 
As regards the restoration of the Annsngar, tlmt could be corried 
out by the Public Works Department provided the necessary 
funds are forthcoming. 


Aj.mer, 

The. 11th Muy 1907. 


A. E, Silk, 

Sanitary Engineer, Btngal. 






NOTJi; ON THE AJMER WATER-SUPPLY SCHEME. 

In paragraphs 4 to 6 oE my Sanitary Survey oE Ajmer, dated 
the 11th May 1907, I explained -why it was necessary that we 
should know something o£ the levels o£ the rock underlying, 
the valleys o£ the Sagarmati and Sarsuti valleys beEore the site of. 
the experimcnral pumping well could be decided. So far only 
the valley o£ the Sagarmati has been explored in the manner I 
wished, and 1 venture to think that the information that has been 
obtained in this valley fully bears out the opinion expressed by 
me in paragraph 5 o£ my Sanitary Survey. The borings were 
coramcnced opposite Dumnra and carried on to below Misina at 
both of which places there are spurs running out from the hills, 
and the longitudinal section attached hereto shows how greatly 
the depth of the rock-bed below the surface o£ the valley 
varies. At Misina a cross-section of the valley was made which 
shows that there is, as it were, a narrow subterranean gorge, and 
there can be no doubt that a large quantity of subsoil water must 
puss through it. 

2. I have recently carefully examined the Sagarmati valley 
between Duinara and Misina, and I ara of opinion that the time 
has now come when a trial well should be sunk in this valley, 
and I would advise that it be sunk somewhere in the neighbour- 
hood of Pits Nos. 37 and 38. The well should be 6 feet in 
diameter and should ho built of solid masonry throughout, so 
that water can enter it through the bottom only. The bottom 
of the well should bo kept about 10 feet above the rock-bed so 
that the subsoil water can have free access to the well. Sevcml 
kutebn observation wells will be required in order to nscortnin 
the ell'ect of the pumping from the central well on the water level 
in the surroimdinfr tract. Detailed instructions as to how the 
whole experiment is to be carried on will be issued separately to 
the ]\[unicipal Engineer. In addition to the above, I think it 
would be advisable to take two more cross-sections of the Sagar- 
muti valley at Pits Nos. 18 and 24. 

3. It must be distinctly understood that the object of an 
expcrimenttil well of the character ■ described in the preceding 
Ijjariigriiph is to ascertain only the number and sizes of the wells 
that will coeniiKtUy be required to give the full daily sitpply 
of water, I think it will be quite obvious that it would be quite 
impossible to ascertain by any experiment whether the ground in 
which the wells are sunk will continue to give the full daily supply 
of water over a year or scries of years. No direct information 
■ on this point is obtainable, and so wo must have resort to referen- 
tial methods based on reasonable assumptions. In hilly countries 
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with comparatively narrow valleys it is fairly easy to arrive at 
a rough estimate of the water capacity of the subsoil in wkich 
wells are sunt. The only source of the water is rauij and it is 
quite possible to ascertain without much error the area on which 
the rain falls. An inch of raiu falling on an area of one square 
mile means that 14^ million gallons of water have to be accounted 
for. If this quantity fell into an impervious tank on which there 
was no draft it would gradually disappear by evaporation onlj'. 
Under natural conditions, however, rain falls on ground of various 
consistencies e.g., rock, clay, sand, etc., and it depends on the 
nature of the ground -whether the rain water simply flow's off on 
the surface in the form of rivers or whether it soaks into the 
ground and forms an underground river or whether it does both. 
In the case of the country round Aj mer the last mentioned condi- 
tion undoubtedly prevails, and owing to the sandy nature of the 
ground in tlie valleys large quantity of water is absorbed anti 
forms an underground river. It is this underground river that 
■we desire to obtain information about and form a rough estimate 
of its volume. The catchment area of the Sagarmati up as far 
as Misiiia has been ascertained to be 90 square miles, and if an 
inch of rain fell on this area and was absorbed into the ground, 
a volume of 1,300 million gallons would flow underground past 
Misina during the year. From the rainfall records of the past 
24 years it is found tliut the annual rainfall at Ajmer has only boon 
less than 10 inches on ttvo occasions viz., 1891 and 1905, and in these 
years very little tvater was impounded in the Foy and Ana Sagnrs 
and other tanks in the Sagu’mati valley. This is easily under- 
stood when it is borne in mind that water W’ill not flotv over 
pervious ground until that ground becomes itself saturated or 
unless the rainfall is very heavy and the sIojmj of the ground very 
steep. In most years, however, the rainfall is considerably more 
than 10 inches, and it will thus be seen that if we assume that 
only one inch of the rainfall in aach ye.ar is absorbofl into tlie 
ground or less than 10 per cent., there will be considerably more 
water available in wells at Misina than will ever be required for 
the supply of Ajmer. 

4. So far I have only considered the Sagarmati valley and 
bad my advice been followed to have both the Sagarmati and 
Sarsuti valleys sounded I should have been in a position to decide 
finally from which vaUey the supply of water for Ajmer should be 
obtained. During June and July three borings were sunk near the 
villages of Galti and Vasali, but those borings are at one side of 
the valley instead of at lowest part of it, and they are conse- 
quently of little value in helping me to form an opinion as to the 
possible position of a pumping station for the supply of water 
to Ajmer. These bore holes were found to be artesian in, charact- 
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ter; but, as pointed out by me in a demi-official letter, dated the 
17th September 1907, to the Commissioner, these conditions could 
not continue when there was such a heavy draCt as 700,000 or 
1,000,000 gallons per day, year in and year out, as the catchment 
area must be so small. This opinion has, I understand, been 
confirmed by Jlr. Vrendenfanrg, of; the Geological SurveyioE India. 
In another demi-official letter, ' dated the 19th November 1907. 
to the Commissioner, I stated that I did not consider any further 
borings in the Sarsuti valley necessary, but I find that its catch- 
ment area as far ns Nand is some 51 square miles, and that being 
so I have no doubt that wells sunk in this Valley should also give 
an ample supply of water to Ajmer. Now that boring tools are 
available and we have at hand workmen experienced in making 
borings I think the opportunity should not be lost of having this 
valley surveyed in the same manner ns that of the Sagarmati. The 
information obtained from such a surve 3 ' will enable me to compare 
the raci’its of the two possible sources of water-supply for Ajmer 
and to form a definite opinion as to which source of stipply 
should be resorted to. 

5. The Water-works Committee at their meeting held on 
the 9th Janumy 1908 asked me to record some information ns to 
the probalile cost of the new water-supply' scheme and the annual 
oxpeu.se of mniuLaining it in running order. As a first approxi- 
mate estimate, I am of opinion that it will cost not less thauRs. 10 
lakhs to give Ajmer a completely new water-supply system design- 
ed on the most modern linos and supplying 1,000,000 gallons per 
day. 1 have alrc-ady given my reasons in my Sanitary Survey of 
Ajmer for considering that an entirely new sy’stcm is required 
for the proper sanitation of the town, and they need not be 
repented here. If the whole of this amount has to he borrowed 
from Government, the annual payments on account of repayment 
of the loan in 20 years and interest at -1 percent, (in accordance 
with the existing ordciv of the Government of India in regard to 
lo'Uis) will amount to Us. 75,582. If a smaller sum had to bo 
borrowed' the annual payments wonlcl, of conr.se, be proportionatclv 
smaller ; if, for instance, only 6 lakhs had to be borrowed the 
anmml jiaymcnt would l)c only Rs, -I bMO. In addition to the 
ivjjaymeut of the loan and the inlerc.st iherenn the Municipalitv' 
will have to j)rovide for annual maintenanco chnrges, rcpiiir.s, ete. 
At llaorah, in Bengal, where the water has to be lifted from the 
river, clarilied, filtered and then pumped a distance of 1(5 miles, 
these charges amount to I’l or 1’5 anna per 1,000 gallons. Steiun- 
driven machinery is used, but for Ajmer L would pr(>poso oil 
engines using crude j)Ctrolemn to drive the pumps, in which case 
1 am (jnite sure the anmml maintenance charge.s will not. exceed 
0'75 atnia per 1,000 gallons, or Us. 17,109 per annum. If then 
the whole cost of the new wsitcr-sui)ply scheme has to be brrrowcd 



the total amount -which the Municipality will have to find annually 
will be Rs. 73,582 x Rs. 17,109 = 90,691. I must leave it to the 
local authorities to devise the method oE meeting this expenditure, 
but I think it|my duty to point out to them that a peiitiEuI supply 
o£ pure water must undoubtedly mean improvement in the health 
of the community, a greater wage-earning capacity, and that being 
so, the community is more able to bear increased taxation, either 
direct or indirect. 


A.TMBB, 

The 11th January 190S. 


A. E. SILK, 

Sanitary Engineer, Bengal. 



APPENDIX D. 

BEPORT OK* WELL TEST 

IS 

THE SAGARMATI VALLiEY. 






Sill- oF trinl well. 


GENERAL. 

The Sngai-mati River has its sources iu the hills surround' 
ing Ajmer and receive the drainage of the whole area coloured 
red ill the plan No. 1 accompanying this report. 

Abuot 9 miles from Ajmer in a South-Westerly direction the 
river passes round the hill spur on which the village of Dumnra 
stands and flows ihrough a wide sandy valley with steep hills on 
each side towards the village of Bhaonta. 

This valley is most fertile and was selected by Mr. Silk 
Sanitary Engineer Bengal as the most probable place from which 
an adequate supply of water could be obtained for Ajmer. 

Borings were made along the river bed from Dumara to 
Mesidhia, to ascertain the strata and the levels of the rock bed of 
the Valley with cross sections as shown on plan No. 2. 

The longitudinal section of the Valley so obtained showed a 
more or less even slope of rock bed in the direction of the flow of 
the river until a point nearly 0 ))]>osite the Village of Mesidhia, 
At this point the rock rises abruptly and forms a natural uudev- 
ground dam which holds up much of the subsoil ■water. 

The first cross line was from pit No. 16 in a North-Westerly 
direction to the well of Bhagw-m Singh and thence in a North- 
Easterly direction towards Amba Dhnni. ■ From this was obtained 
the general lie of the rock across the Valley. 

In this section it will be seen there is a ridge of rock between 
Boreholes No. 10 and 13 which themselves show the lowest rock 
levels on the cross section. 

Referring to the i>lan it is seen that these depressions occur 
just below the bed of the tw’O nullahs which unite with the main 
stream near bore hole No. 34, It is therefore probable that these 
depressions are the original nullah beds. 

The second section line was taken between Boro holes No. 34 
and 8 and shows the rock level at its lowest part. (The ridge of 
the rock shown in the logitudinal section continues across the 
Valley west of this cross section line), 

The even level of the water in tliis cross section also .sliowi; 
that the section has been taken at right angles to flow of the 
subsoil water. 

Willi this data before him Mr, Silk decided that the most 
advantageous place to sink a trinl well would be some where on 
this line in the neighbourhood of bore holes No. 36 .and 37. 

The site actually selected was at bore hole No. 37 this being 
close besides the Ajinor Bhaonta Road which made it easier to 
carry away the water pumped from the trial well. 


I'lie iilftl wi'll. 
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The trial well was made six feet diameter o£ pucca masonry 
and plastered so as to prevent any water entering except through 
the bottom. It was intended to sink the well to a depth o£ 32 
£cet or 10 feet above the rock level but owing to the tremendous 
inflow of water it was not possible to sink it more than 26 feet 
with the appliimces available. 

From a previous test on the well of Bhagwan Singh (one of 
the best wells in the Vallej') it was found that the maximum rate 
of in flow was 75 gallons, per square foot, per hour. It was there- 
fore taken that the maximum amount of water (o be dealt with in 
the sinking of the well would be : — 

64 square feet, (tc. area of excavation) multiplied by 75 or 
4800 gallons, per hour. Instead of this a dircharge of over 15,000 
gallons, per hour bas been found at a depth of only 18 feet. 

A large Worthington pump was taken out from Ajmer and a 
boiler from Budha Pushkar with much trouble owing to there 
being no proper road after the 8th mile from Ajmer, 

The boiler however had not sufficient capacity to allow the 
Worthington pump to work at full cajaicity and it was found that 
about 7000 gallons, per hour was all that could be obtained from 
this combination. 

The failure to get the well down to the prearranged level 
however in no way effects the results of the tost. 

The tests were carried cut in accordance with instructions 
received from Mr. Silk, and were made to ascertain the m iximum 
steady discharge tliat could be obtained from the well. The test 
also shows the effect on the water level in wells in the neighbour- 
hood resulting from constant pumping on the test well. 

The test was carried out in the following matmer, Mcihod ot ic.i 

Each day the water surface in the test well was lowered to a 
prearranged level and by regulating the pumps maintained at that 
level for about 10 consecutive liours. The water discharged from 
the well was received in a collecting chamber from whicli it was 
allowed to flow in an even stream into a gausechamber dischargin"' 
over a triangular notch weir by tvhich the discharge was mea^ured- 
From the down stream side of the weir the water was conveyed in 
pipes to a distance from the test well so that none of the water 
taken fro n the well should soak back into it. 

The discharge was read every liour and the water level in the 
test well recorded a I the same time and averages deduced for each day. 

The water level in the observation wells and cultivator’s wells 
in the neighbourhood was noted each dfiy before pumping com- 
menced and when pumping had proceeded for about 5 hoiirs. 

At the close of each day’s test the time the water in the test 
well look to rise each 6 inches, was noted. 



. 63 

7% folliiuiin^ are th tahidated results of the tests. 
Table I statement of daily average discharge. 


Date, 

27- 5-08. 

28- 5-08. 

29- 5-08. 

J-6-08. 

2-8-08. 

3- 6-08. 

4- G-08. 

5- 6-08. 

6- 6-08. 
'7-6-08. 

8-6-08. 
■ 9-6-08. 

30- 6-08. 

11-6-08. 

12-6-08. 

13- 6-08. 

14- 6-08. 
. 15-6-08. 

16-6-08. 

17-6-08. 



Hemacks, 


* Tlio foot Tftlve o£ the 
■Worthington pump had 
to ho repaired and pumps 
could not work full time 
in oonscqncnce. 
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Table 1 —Coniinud. 



Average 

Ko. of’hours 

Average 

daily 

Average 

Average 

discharge 

Bemurhs. 

Cate. 

head on 

avenge bead 

(liscliiirgo 


in 


well. 

was maintamcd. 

galls, per 
hour. 

numbers. 

galls, per 
hour. 


18-6-08. 

4 

8 

7870 

1 


Daring this time I was 


4 

0 


1- 


trying to arrange for 

VOBifiKl 

4 

7 


1 

4 

7,897 

more power bnt conhl 

21-G-OS. 

4 

8 


not get any until 24ih. 


4 

8 

7870 




23-6-08. 

4 

10 

7370 





4 

10 

7970 





4.5 

8 

9280 

1 4.5 

9,367 



4.5 

10 

3,455 

J 


pi|M 

5 

0 

10,600 

\ ^ 

10,600 



5 

8 

10,600 

J 



20-6-08. 

5.5 

10 

11,130 

1 

11,821 

The bottom began to 


li.u 

10 

12,513 

} 5.5 

blow slightly. 

1-7-08. 

6 

10 

13,243 

} 6.0 

1.3,243 ' 


2-7-08. 

6 

10 

13,243 


3- 7-08. 

4- 7-08. 

6.5 

6.5 

10 

10 

14,462 

14,152 

} 6.5 

14,307 


.>7-08. 


;i 

15,258 

) 



6- 7-08. 

7- 7-08. 


1 

10 

15,918 

15,588 


15,582 

Heavy rain testing stop-' 






ped. 
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Table 2nd. 


Sate of replenishment. 


G" dcpllis rising 
from lowest 
level. 

Time in minutes. 

Jlencl. 

1-5 


Head. 

2-a 

i 

Bead. 

5-5 

RTWni 

1 

Head. 

4-5 

Head. 

5-0 

Head. 

5-5 

Top 6 Indies. 

V 

T3 

54 

63 

129 

170 

181 

190 

240 

'Whole 

night. 

2ii(l -. 

O 

CJ 

Ci 

9 


14 

22 

35 

67 

63 


3rd 

0 

!zi 

3 

3 

3 

4 

34 

5 

a 

6 

4lh ... 


2 

2 

2 

3 

15 

2 

2 

2 

5th ... ... 

• •t 


1 

n 

li 

D 

li 

15 

15 

Gth ... 


4l« 


X 

•J 

1 

1 

1 

1 

15 

7th ... 





i 

1 

1 

1 

5 

8th 

• If 

*•( 



... 

i 

S 

i 


1 

9th 

(•< 


■ «( 




5 

5 

1 

2 

10th 


<•« 

»*• 



... 

tie 

i 

i 

3 

nth 

• •• 

«*« 

• «« 

f** 

It* 

• •• 

V»l 

... 

■ i 

12th 


«•« 

*«# 


• *t 

• •V 

• It 

e*» 

«*t 

13th 


««• 

vet 


... 

... 

v*t 

... 

»«» 

14th 

«•( 

<•« 


... 

... 

••• 

i*t 


... 


Head. 

6‘0 


134 

12 

2 

1 

1 


179 

23 

H 

2 

u 

1 



• I* 




213 

27 

4i 


li 

1 

1 

1 

1 


Maximum rates o£ inflow deduced from above table. 


Hoad. 

Quantity gallons 
per hour. 

2 

2653 

1 

2-5 

5306 

3-0 

10612 

3-5 

31224 

4’0 

, 15918 

4-5 

10612 

5-0 

10612 

5'5 

21224 

6-0 

21224 

G'5 

1 

21224 

7-0 1 

15918 
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Table 3rd. Level of water in observation wells. 
See ferro type attached — 
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RESULTS OF TESTS- 

Table L 


From this table it appears that from a rrell of 6 feet diameter 
10,000 gallons, per hour can be pumped without fear of the 
bottom of the well being d sturbed by the influx of water. That 
is thiit maximum safe head for eontinuous jmmping is 5 feet. 


Table 2- 


Cannot lie depended on to such a degree as after 2’5 feet of 
head was put outlie well the inflow was so rapid that tlietime had 
to be bikon in fractions of a minute and on the quickness of the 
obsciwer the results «lcpcnd. Au error of a quarter of n minute 
which quite easily can creep in, makes a rlifl’erance of about 
10,000 gallons when the reading is between J, & J a minute. 
This table is therefore of little nse except to ju’ovc the rapid flow 
of the subsoil water. 


Table 3. 


Which shows the effect of pumping on the subsoil water 
Iwels is most important. Taking first the trial well itself from 
the table it will Imj seen that on May 27th at the beginning of the 
tost the water level stood at the reduced level of 7*6'1 and sank to 
its lowest level fl'S)7 on the 19th June. That is to s,ay after 
21 days pumping during Avhich time 900,000 gallons, of water 
were pumped, the water level in the well- was only reduced 0'67 
feel or 8 inches. 



The effect of pumping on the observation wells is also shown 
bj' table 3. 

Tlie nearest welt is a cultivator's well How 12 in the table and 
is 70 feet, fix>m it only, on the 1st clay *^8 pumping with 1*5 feet 
head this well sank I'OS feet with 5 feet head it only sank 0‘Ott 
which shows that the slo 2 )e of the subsoil water at this bead' is 
vei’y steep. With a 7 feet head it sank even less 0.92. 

Next taking the 4 observation wells 200' feet from the well 
that is No. 1,2, 3,4. 

The ori^n.aI reduced' lewis of the water was : — 


No. 1 

711 


Noi 2 

Z*34 


No. 3 

7'77 


No.. 4 ,,, ,,, 

r*5G 

1 


The falls due to pumping were with. 


Well 

! 

1 

Hoad. 

B 

5-0 

, 

i 

7-0 


No. 1 

0 08 

0-08 

0-1 S 


No. 2 

0*08 

0-09 

1 

021 


No. 3 

0*13 

0-08 

0-25 


No. ,4 

0-21 

Water rose owing 

0-17 


- 

■ 

to rain. 


' 
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ThcfJG figures show that pumping at the test well had very 
sligljt effect on these wells 200 feet away. 

Tlie rerliiction in water level in them from the 2?th, May to 
Juno IDtli was : — 


1^0* 1 ««• 

0*92 = 

11 Inches. 

No. 2 ... 

0*92 = 

11 « 

1^ o« 3 • • • • • « 

0-88 = 

101- „ 

No. 4 

0*88 = 

101 » 


The next well is : — No. 5- — 5.50 feet from the test well. 
The effect of pumping on this well was • 


1 

Well. 

Head. 

1*5 

5'0 

7*0 

No. 5 

0-01 

0-08 

0*16 


Finally ia/ciny the following loells. 




1*5 

o'O 

7*0 

No. C 


0-00 

0*00 

o-o-i 

No. 7 

• 

0*00 

0*08 

0-0& 

No. 8 


0*00 

0*00 

0*18 

No. 9 


0*08 

0-00 

0*04 

No. 10 

• • • 

0 16 

0*00 

0*08 
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Tlie total fall in the Avater between the iJrth, May and June 
1 9th was : — 

No. 6'..,0-34 = 4'' 

No. 7 ...0-32=.f 


8 ... Nil 


• • • • 


„ 9 ... Rose 


These wells were flooded by the recent 
... rain, but were unalfectcd by the pumping 
before the rainfall. 


10... Nil 


Prom this it appe.nrs that only the two Avells on tlie doAvn 
stream side of the test Avell Imve been affected by the ptnnpingand 
actually while pumping ivns in progress up to a licad of over 5 
feet the depression of the water round the test well did not extend 
to this range of wells, the nearest No. 7 being 700 feet froni the 
test well. 

Taking all those figures into consideration It appears that the 
supply is plentiful and the slope of the subsoil water during 
pumping steep. 


From these results the question of the number, .and size of 
wells required will be Avorked out, and the complete scheme aauII 
shortly be ready for final discussion. 

These tests have been most s.'itisfaotory and from the result 
it appears that a splendid supply of water is at last available 
for Ajmer. 



A copy of the chemical analysis of the water is given below. 

Two samples were sent for analysis one takn directly frem the well and one from the 
discharge of the pump. 


Mo. 

Copy of 
label on 
bottle. 

Total tolids 
grains jicr 
gallon. 

Clilorine 
gwiiis 1 er 
gallon. 

Total hardness 
grains per 
gallon. 

Fixed 
hardness 
grains per 
gallon. 

Free ammonia 
parts per 
iniln. 

Albominoid 
ammonia parts 
per million. 

o 

43 

4 .) 

• M 

55 

1 

Water from 
well. 


■ 

m 

i>i< 

O-Ol 

0-04 

Sil. 

2 

Water 

pumped from 

48 

■ 

11-5 

* .. 

0-01 

0-03 

Xil. 


well. 


■1 






Both of the above water samples are fit for potable purposes. 


(Sd.) s. 0. hkinemann;. 

' Jiunid^al Engineer. 




















APPENDIX— D. 1. 


Copy of a D. 0, letter Dated 23rd July 1908. from A, E. Silk 
Esq., Sanitary Engineer, Bengal to S. 0. Heinemann, Esq. 
Municipal Engineer Aimer. 


I have now had an apportunity of Btudying" your report on 
the pnraping experiment in the Sagarmati Valley and I must ex- 
press my great satisfaction at the careful and intelligent manner 
in wliich you have carried out the experiment and at the lucid 
report yon have drawn up. There is j ust one minor detail that 
I think might be improved on and that is that you should have 
drawn out an enlarged plan showing the pumping well and the 
surrounding observation wells as it is rather dif&cult to fully 
appreciate the results without seeing more clearly the relative 
positions of the wells. 

I do not think it would be wise to take a working head of o 
feet because unless the pumps are very carefully and steadily work- 
ed, the head will vary and it appears that the bottom of the well 
begins to blow up with a head of 5*5. The wells themselves will 
be a very small item in the total cost of the scheme I would' 
therefore recommend that you take the working head to be 2 feet 
only and if the pumps are kept going continuously through- 
out the 2i hours, ns I think they should be, you will rociuirc 
three wells of 14' diameter to give you a daily 8H]>ply of 
1,5500,000. The wells should be 200 feet apart with their tojja 
above flood level. The section pipe should bo laid at the level 
of the tops of thewells with the necessary, intermediate supports 
with this arrangement if a well sinks it will not carry the pipe 
with it. The section pipe should be of steel. Allow Rs. 1,00Q 
for electric gauges Cor the wells. 

You ought not to have any trouble sinking the wells if you 
use proper dredgers for with tlicse yon need not pump out any 
water. 







detailed report on the estimate for the works 
necessary in connection with the improve- 
ment of Ajmer water Supply. 


Appendix £ to tlxe general report. 


The debiils of this scheme are based on the recommendations 
of Mr. Silk vide his report on a Sanitary Survey of Ajmer, 
Appendix B. 

The recommendations are : — 

1. Daily Supply . — Of 10 to 15 gallons per head, allowance 
being made for increase in population in 30 years. 

2. Supply main , — Of such capacity as to deliver full supply 
in 24 hours. 


3. Service Reservoir . — Of such aapacity as to deliver full 
supply in C hours. 

4. Distribution System . — All pipes to be capable of delivery 
full supply in 6 hours. 


Ouiiiilily of wilier • 
Id be sitli|)licil. 


The qiuuility of water to be supplied depends on the population. 


The population of Ajmer according to the last Census taken 
in 1901 was in round numbers 74,000 people. 


There are no reliable data as to the rate of increase in the 
population of Ajmer, as since any proper records have been kept 
the population has been affected by outside causes, such ns the 
erection of the Rnjputann Malwa Railway Workshops, and their 
subsequent enlargement, and again by the ravages of famine in 
the Ajmer District. 


In these circumstances the rate of increase has been estimated 
on the assumption thsit the population increases by 10 “/o 
dec.ade. 


On this assumption the population of Ajmer will be 


In 1911 




1021 


n 

)] 


1931 

1941 




81,400 
... 89,540 
98,494 
1,08,343 




*e« 
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The daily supply therefore on a basis of 10 gallons per head 
per day, will be.— • 


1911 ... . 

••• 


...8,14,000 

1921 ... 


• •• 

...8,95,400 

1931 ... 


• •• 

... 9,84,940 

1941 ... 

• • • 

• •• 

10,83,430 

Say ... 


• •• 

1,000,000 


In addition to this quantify the Railway have asked for an 
allowance of 3,95,000 gallone per diem and the estimated require- ' 
ments of certain institutions and private consumers is 2,05,000 , 
gallons bring up the total to 1,6,00000 gallons per diem as the 
maximum requirements. 

This quantity is made up as follows for ready reference. 
This has been tabulated showing the present and proposed sup- 

ply. 

Table showing present and proposed Water supply. 



Present 

supply. 

Proposed. 

Increase. 

Remarks. 

City or Standpost Supply ... 

384,000 

1,000,000 

616,000 


Railway Workshops 

200,000 

395,000 

195,000 

As asked for by the Railway. 

Private Consumers ... 

80,000 

100,000 

20,000 

• 

lilayo College 

32,000 

35,000 

3,000 


ilerwara Battalion 

10,000 

15,000 

5,000 

The supply is inadequate 





now. 

Jail 

2,000 

3,000 

1,000 


Goveromeni College 

not yet 

5,000 

5,000 

Estimate on data supplied 


opened. 



by the Committee. 

Eaflway General 0£5ce 

7,000 

8,000 

1,000 


Balance for extra as required 

nil. 

39,000 

39,000 



7,15,000 

1,600,000 

• •t 



The scheme has been designed on this estimate of a maximum 
supply of 1,600,000 gallons per diem. . 


This will not be all required until 
requirements will be as follows ; — 

1941 and the probable 

1911 

... 1,000,000 gallons per diem 

1921 

... 1,200,000 

»» » »» 

1931, 

... 1,400,000 

» » 

1941 

... 1,600,000 

» JJ n 
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fiiiiicrnl rifiniirkB on 
the Scheme. 


The heailn nt the 
estimate. 


A. Wills 


B, I’ump House. 


No scheme would be safe that does not allow for the maxi- 
mum supply as the present sources of supply have proved unsafe 
to depend upon. Moreover it is most probable that once 
this new supply is in working order the Eoilway will abandon 
Budha Pushkar and the Foysagar Supply is most precarious. 

In the previous report on the results of the tests carried out 
at Mesedhia in the Sagarmati Valley the general features of the 
Country and the site of the prposed water works have been 
commented on and diere is no need to go into these again now. 

The general features of the proposed scheme is to pump the 
water from a series of wells sunk at right angles to the direction 
of the flow of the subsoil water and force it through a rising 
main into a storage reservoir at Ajmer, From the reservoir 
the water will be distributed through mains and branches through- 
out Ajmer. 

The estimate has been divided into the following heads ■ 

A. Wells. 

B* Pump house. 

C. Rising main. 

D. Service Reservoir. 

li. Difctributiou. 

And is dealt witli in detail under each head, 

Mr. Silk in his letters dated July 23rd 1908, Appendix D, 
recommends 3, 14 feet diameter wells, and a working head of 2 
feet only. 

From the report on the well tests it will be seen a 6 feet 
diameter well gives 3895 gallons per hour, or 137‘77 gallons 
per Square feet per hour. Therefore 3-14 feet diameter wells 
wiU give 63,624’93 gallons per hour. 

Mr. Silk has taken 1,500,000 gallons per diem as the maxi- 
mum supply or 62,500 gallons per hour but with the increased 
Railway demands 1,600,000 gallons per diem are required or 
66,666 gallons per hour tliereforo 3-14 feet diameter wells are not 
large enough. 

Three 15 feet diameter wells are therefore estimated for. 

Two alternative estimates have been prepared one for a steam 
pumping plant and one for pumps driven by oil Engines. 

This has been done ns there is a certain amount of prejudice 
against big oil Engine plants. 

Leaving out tlie question of cost at present it w'ould be well to 
review the advantages and. disadvantages of each form of iflant. 



rs 


The advanbiges o£ a steam plant are t — 

1. The Engines and plant are simple and men are easily ob- 

tained to work the plant. 

2. The power is directly untilized there being no necessity for 

gears and shafting, 

3v Fuel is obtainable in the country and is ijot dependent on 
shipments from other countries. 

The disadvantages of steam are. 

1. Unless the pumps are working full time a iconsiderable 

amount of fuel is lost in raising steam, and again when 
cooling down. This is a serious objection when the cost 
of fuel is enhanced by about 6 miles of carting. 

2. When extra units are required they can not be brought 

into use quicklyj as steam has to be raised first. 

3. A large staff of stokers have to be engaged. 

The advantages of an oil En^ne plant are : — 

1. The ease with which they can be started, 

2. The quickness with which extra units can be brought into 

use. 

3. No fuel is lost in lighting up, therefore every pound of 

fuel brought to the pumping Station is used. 

4. There is much less dh't and no accumulation of ashes to be 

disposed of. 

5 ^ It is as cheap to work for one hour as twenty four. 

The disadvantages are : — 

1. The machinery is a little more complicated. 

2. The power is not delivered direct but through gears whiclji 

absorb a certain percentage, of power. 

3. The supply of fuel is dependent, at present on countries 

beyond India and a reserve supply will have to be 
kept in case qf temporary oil famines and high prices. 

The difference in cost qf the two plants as per estimate is. 

Rs. 

Steam.. • ,,, ,,, ... 2,12,490 

^il ••• ... .*■ ... / 7 

Difference in favour of Steam ... ... 2,787 
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The iiesi: point is the size o£ the engines and the number oE 
units. 

The maximum quantity of water required is 1,600,000 Gallons 
per day. This quantity however will not be required until 1941, 

The probable consumption at the end of each decade is 
estimated as : — 


1911 

1,000,000 Gallons per day. 

1921 

1,200,000 „ „ „ 

1931 

1,400,000 „ „ „ 

1941 

1,600,000 „ „ „ 


That is an increase of 200,000 Gallons per day in every 10 years. 

If each pump unit is made to discharge 200,000 Gallons per 
diem and the present installation made capable of delivering 
1,000,000 Gallons per day in Ajmer, it will be easy at the end of 
Oiich decade to add new duplicate pumps each of 200,000 gallons 
per day capacity, and the capital expenditure will thus be distri- 
buted over 40 years. 

In addition all the pumps being of one size, spare parts will 
be interchangeable, and so a smaller stock will be necessary. 

Working on these lines the present requirements will be met 
with ;■) units and one spare unit in case of breakdown. 

In 1921 one extra unit will be required another in 1931, and 
another in 1941 or 9 units in all. 

For the steam plant one boiler unit is allowed for two pump 
units ns small boiler units are not so efiieieiit as large ones. 

The building is designed for the full number of units as the 
extra cost will be comparatively small and the difficulty of enlar- 
ging the building later will be avoided. 

The following quarters will be required : — 

Small Inspection Bungalow. 

Pum]) foreman’s , 

For steam plant. ^ 

Fitters quarters 
Menials qujirtcrs 

For oil plant. 

Fitters quartets 
Menials quarters 


now 

1921' 

31' 

41 

. 7 

8 

9 

11 

.32 

32 

40 

46 


. 6 

7 

8 

9 

.12 

12 

15 

15 
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If oil engines are pul in an oil storage lank or tanks will be 
required. These have been designed to hold 2 months full supply 
for G nnit«, they arc themselves divided into 2 units, ns n safe 
guard ill case of fire. Another unit will be required say in 1S).*51. 

It is proposed to take up 2000 x 3000 feet Of land at the pump 
station to prevent any containiiintion coming near llie w'ells. 

The sanitation of this area is most important and all tlic 
qnartens have been arranged at the down stream end of tlic 
enclosure. 

All latrines will he on the water carriage sy-stem and will be 
self Hushing. Tlie drainage will be taken away to convenient 
spot and either discharged into a cesspool which will require 
constant attention or into a septic tank for bacteriological 
trcatnicnt. 

Tlic actual dilfcronco in level between llic water level in llie 
wells at Saganiiati and tlic liigh water level in the service reser- 
voir is 318 feet. 

To this must he added say 12 feet for the total reduction of 
head during pumping or 33(1 feet in all. 

The total length of miiin is 12 miles. Taking first 12'’ ns the 
dianictev of the mam the loss of head ilue to friction in delivering 
1,111 Gallons per iniuute in a distance of 12 mile.i is 3ll2 feet. 

Making the tot.al pumping liead 602 feel m>i 700, 

If an 18" pipe is taken the head lost by friction isoiilv .al feet. 

And the total pumping licad will Ije 3SJ feet eaji 400. 

It is llierofore better to liavc an IS" pipe if the co‘-t is not too 
great 

A 12 Cast Iron pipe to stand 700 feet working bead works 
ont to cost apimoximately Hs 000,000 and an 18" Cast iron jnpe 
■would cost !ii)proximatcly lls. 800,000. 

Tlie saving in the cost of pumps by pulling in an 18" ijipe is 
Es. 105, .300. 

There will also be a wing in the cost of working by having 
the larger sized pipe. 

ith Cast iron pipe,, jt j, ]|owove.r. qucstionalile whether this 
saving wonld be snffieient to make it adviseable to put in an 18" 
pipe at an initial capital cost of nearly lls. 100,000. 

Wilh Steel pipcs^ the question takes a dilfcront from. The 
c®' 0 ^ .. Steel main as ahtnined from quotation of a firm in 


C. tuning tain. 



D. Service tescrviiiv. 


E. Tlicdivirilmliou 
Sviioiui 


^ •* 
to 

■CnJciUtn is approximately Rs. 300,000 and for an 18" main 
Rg. 400,000. These are both cheaper than 12" Cast iron main, 
and the dilTci-encc in cost is covered by the saving in the price of 
the pumping Engines. 

It is thcreCore proposed to lay an IS" Steal main which will he 
of ainjilc size to meet all roquirments. 

Tl;e service reservoir is dcsigneil to Iiave a capacity of ap- 
proximatety 192,000 cubic feet or 1,200,000 Gallons. 

That is of sufficient size to allow the whole supply to he 
delivered in (> hours. 

It is practical square in plan and is divided by a central wall 
so that cither side can bo emptied for clciiiiing without affecting 
the supply. 

Tlic whole is roofed over by a slab and concrete roof carried 
on Rolled steel beams. 

The floor and sides will be cement plastered to prevent 
leakage, 

All sluices arc in duplicate. 

The sluices are placed in a sluice chamber outside the re- 
servoir in which there is tilso a sttiirwity leading up to the re- 
servoir. 

^'cntilalors are provided in the reservoir roof to discharge 
the iiir when filling and are of the cowl pattern so that dust 
and dirt can not be blown in. 

Quarters are also idlowe 1 for the Chaukidirs in charge and 
for 2 line-men. 

The site proposed for the reservoir is on the rocky slope 
Nortli of the Volunteer Rifle range and directly opposite the 
Mayo College, 

The level of the bottom of the reservoir is 100 feet above the 
weir of the Anasagar lake and commands the whole of Ajmer. 

The present distribution .system wiis originally designed for 
a supiily of 350,000 Gallons per diem. 

Extcnlions have since boon put in and now the mains cannot 
carry tlie supply that is demanded. 

The (luealion as to whether the old pipe lines could be utilized 
in any way in the new schome h.as l)arl serious consideration, but 
for the following reasons it would appear iiiadviscoble to do so. 
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In the first place the majority o£ tiicm have been in place for 
over 20 years and must now be in a very bad state. 

The water they have carried has been declared unfit for drink- 
inff and even on one occasion to have contained Enteric microbes. 

To make any use of these pipes they Avould have to be taken 
up cleaned and scraped and redipped in ju'cserving solution. 

The new de.stribution pipes would have to be any how laid to 
some parts while this work was being done, to carry on thesnppi}', 
the diameters of the old Mains would not suit the new conditions. 

In these circumstances it appears better to lc.avc the present 
piping in most oases where it is and utilize the supply thus 
obtained for road watering, drain flushing, etc. 

The old hydnants will be removed so that the people cannot 
take the impure Foysagar water for drinking. 

The details of the new distribution system are ns follows : — 

Ajmer may be divided into two parts the city proper and the 
suburbs. 

According to the last census 52,000 people lived in the city 
and 22,000 lived in the suburbs. 

Up CO now the city has been supplied with water free of charge 
and the small portion of the suburbs that get any water at all has 
had to pay for it he.avily by meter. The settlement along the 
Srinagar, Nasirabad and Bcawnr Koads have had no .supjdy at all 
but p.ay taxes equally with the more favoured ones in the city. 

The city is now becoming congested and all future expansion 
must be towards the-'e settlements, and a proper water supply to 
them, is now im])erativc. 

In this scheme therefore ample allowance has been made for 
these parts. 

In building the service reservoir two outlets pipes will be pro- 
vided. One for a main to supply the lluilw.ay direct but which 
will not be put in until such a time as the demands cannot bo 
met through the other mains. 

T.he other outlet is a 21’^ Main which w’ill run along the side of 
the conservancy tramway to a point ojjposite the Anathaln. At 
this point it will split into two branches one of 18" passing down 
to the centre of the Kaiscrgunj .‘•even dials, the other of 1-1" going 
straight on to the city proper this line being reduced as required 
will pass through the DargahBazar and continue on to the present 
supply cisterns. 



This is clone so that a supply can be given through the Foy- 
sagar pipes should the Foysagar supply fail before all pipe lying is 
finislicd. Branches Avill be taken off this main to supply the vari- 
vous portions of the city. 

The IS" main after arriving at tlie Kaisarganj seven dials will 
split up into two mains one passing long' the outside of the 
city by Madargate and thence on by the Kutchery Road to the 
Civil Station. 

The other will go straight down the Srinagar Road to the Mayo 
College Gate witli brandies to the Nasirabad and Beaivar Road. 

On this main a connection with the Railway Mains will be 
made for supplying water to them as necessary. 

It is proposed to put in these pipes in the order given in the 
estimate so that the cost may be distributed over some time. 

Hydrants will be placed at convenient points as required and 
fire connections put in all pipes above H". 


S. 0. HEINEMANK, 

Municipal Engineer. 




APPENDIX F. 

General Summary 

OF 


COST. 



Detail Estimate No. A. Wells 


■MMi 


Mkasurrment. 







■■ 

Eo 

D 

B. 

11. • 

Quantity. 



Amount. 

Es. A. 

?. 

• WF.LLH. 

IS fed diameter, 

Esoavation dry 


283-;) 

x7 


1,984 

6 

7 

/oo 

12 

0 

0 

Do. Wet and roek ... 

tti 

283'5 

X23 

.*• 

G,520 

15 

« 

978. 

0 

0 

Pncca masonry 

(•i 

53-4 

2 

32 

3,417 

20 

% 

885 

0 

0 

Lime plaster outside ... 


59.G9 

x32 


1,910 

3 


57 

0 

0 

Cement plaster inside ... 

... 

47'12 

X32 

• •• 

1,508 

10 


150 

0 

0 

Iron curb. 











Iron plates 

1 

GO' 

2' 

f 







Do. do. ... ... 

Do. do. ... ... 

2 

12 

CO' 

3' 

3' 

2'" 

r 

i 

Owt 
■ 1534 

30 

Owt. 

4,605 



Do. do. ... ... 

1 

Sb' 

2" 

r 







Dolts 

24 

1" din. 

6' 

long. 

J 






Iron ladder ... ... 

4«* 

30 

ft. 

long. 

«»• 

»»• 


50 

1 


Mnniiolc cover ... 

1 

«•» 

.*« 

... 

1 

30 

each 

30 

i 


Slab roofing ... • ... 

• « • 

283-5 

sit. 

... 

283-5 sft. 

25 

X 

71 

1 


It. S, Beams ... 


12"X 

5"xl5' 

long 

4 c»’t. 

8 


3-2 

I 

0 


««S 

Es. 



*«* 

• •• 


G,G70 

0 

0 

Add [or tvro more 


G,C70 

X2 = 

• •• 


• I* 

n 

13,340 

0 

0 

Total for tlireo wells Es. ... 


... 


• *. 

*«* 

• »* 

H 

20,010 

1 

1 

Steel suction pipes 10" dia... 

COO 

ft. @ 

21 lbs 

per ft, 

1124 cwt. 

20 

Cwt. 

2,250 

1 


Sluice valves 10" „ ... 

3 

... 

... 

... 

3 

109 

each 

300 

E 


Do. . do. 5" „ ... 

9 

... 

••• 

• •• 

9 

40 

}) 

3G0 

1 


Foot do. 10" „ ... 

3 



... 

3 

125 

n 

375 

1 


Total Es 

«<* 

t.* 

... 


*1* 

... 

Es. 

3,285 

1 

0 

JVell mMng apparatus 











■Wolldredgcr. ... 

3 

... 



3 

750 

each 

2,280 

0 

0 

Crab wrinelics... ' ... 

3 

... 

• »* 

• •• 

3 

120 

1} 

3G0 

0 

0 

Shear legs ... 

2 

».* 


■ f • 

2 

200 


' 400 

0 

0 

Electric gauges 

• •• 

L. S. 

... 

• «. 

.■* 

... 

... 

1,000 

1 

0 








Es. 

4,010 

I 

0 

Total Its. ... 

... 


.. 

... 

... 

... 

*** 

27,305 

0 

0 

Add Contingencies 

• •f 

@i. 

% 




... 

1,365 

0 

0 

Grand Total Es. .... 


... 

B 

... 

... 

... 



E 



'.Iv 
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■ Detail of Estimate No. B 1,. 
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Estimate No.l for Steam —( cm iJjmerf)';' 


j 

Detail oE Work, 

N'o. 

kriC,\SDltBimNT. 

Quantity. 

Hate. 

Per. 

Amount. 

Rs. A. 

P.' 

Ii. 

B. 

H. 

Brouglit forward 

■ 

■ 

• •• 

• •• 

8,184 

*•■ 

• •4 

353 

1 

0 

Boiler lionse 

3 

iG 

0 

i 

3 312 

IK 


K* 

. 1 • 

• •• 

Do 

1 


0 

4 

2,112 

... 

• 4l 

• 11 

• ** 

**• 












Store 

1 


4 

3 

240 


... 

• •• 

... 


Boiler towwds 

1 


33 

0 

8,112 

... 

... 

*•« 








22,.’i00 

15 

X 

/O 

3,384 

B 

0 

HasBtiry, 











To urouiid level „• 

2 


5 

2 

2,120 

... 

... 


... 

... 

In pninp house 

2 

22 

5 

•2 

440 

... 

»K 

1*1 

»• i 

• K 

Do. do. ... 

2 

104 

3 

8 

4,992 

... 

*»• 

Iff 

• I* 

• If 






.').432 






In Boiler house 

3 

40 

3 

2 

828 

... 

**• 

• I* 

*1* 

... 

Du. do. ... 

1 

81 

,1 

2 

.004 

• ** 


... 

■ • 1 

• if 






1,332 






Store 

1 

20 

H 

1 

,'iO 

• K 

... 

• *i 

... 

• »• 

In super, itruciurc. — 











Pump house ... 

2 

29 

2 

20 

2,320 

**• 

* * ■ 

• i. 

... 

III 

Do. 

] 

20 

2 

7 

304 

• tl 

#11 


... 

• It 

Do 

9 

3 

2 

20 

1,080 

If* 

... 

IK 

... 

III 

Do. ... ••• 

9 

2 

2 

20 

720 


t«* 

Kl 

... 

*.f 

Do* 

13 

8 

U 

20 

3,120 

... 

• II 


•.K 

... 

Do 

5 

8 


5 

250 

... 

*11 


... 

... 






7,854 






Suporslructnro 

3 

40 

2 

20 

5,520 


... 

l.ft 

Ik. 


Boiler liou.so etc. 

2 

2!J 

2 

n 

750 

• •• 

... 

• •• 

•4* 

... 

Do. do. ... ••• 

1 

£2 

2 

20 

3,280 

1*1 

■ * ** 

• II 

... 

«•• 






4,030 






Store 

1 

20 


12 

■ 300 

*»• 





Stair ^Yay to pump house ... 

2 

13 

H 


.390 


• •• 

... 

" 

... 

i 




\ 

27,088 

1 






, Carried over .... 

*11 


■r. *•' 

>• 

27,088 



3,737 

1 

0 
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Ssitimate No. 1 for Steam ^conitnued), 


Detail of Work. 

No. 

1 

ssunnM 

B. 

SNT. 

H. 


Bate. 

Per, 

Amount. 

Bs. A. 

p. 

Brongbt forward 

••• 

... 

... 

••• 

27,088 

■ 

■ 

3,737 

I 


Deduct for doors & windows 

... 


... 

... 

2,291 

■ 

B 

• •• 

i 

B 

As per below. — 




Net ... 

24,797 

20 

% 

4,959 

0 

0 

Do. 

S 

10 

2 


1,000 

... 


... 

... 

... 

Do 

n 

78 

rnx 

2 

393 

... 

... 

• •• 

... 


Do. 

13 

i 


7 

'546 

*.a 


• •• 

... 

... 

Do. 

3 

5 

2 

5 

150 

... 

... 

... 

... 

• *• 

Do. 

1 

8 

2 


160 

... 

... 

... 

... 

• •• 

Do. ... ••• 

1 

4 

H 

7 

42 


• •• 

... 


*•• 






2,291 






Ashlar stone work 

21 

3 

2 

2 

252 


• •• 

. ... 


... 

Under crane •.< ... 

11 

2 

2 

1 

44 

»•» 

... 

... 

... 

.!• 

Do. trasses ... 

19 

2 

2 

1 

76 

... 

• •ft 

..• 

1.. 

• »• 

1 

Do. do. ... 

5 

3 

2 

1 

30 


• •ft 

• •* 

... 

• •• 






lOG 






Under pump ... 

9 

10 

4 

1 

360 

... 

• »• 

• •ft 

• ft 

... 

Window lintels ... 

28 

5 

2 

3 

•1 

210 

t»* 

• • 

• ••. 


• •• 

Do. do, 

6 

6 

21 

f 

68 

.»• 

• ftft 

• •ft . 

*•« 

• •ft 






. 278 






Doors ways ... 

5 

12 

2 

1 

120 

• •• 

• If 

• »• 


*•• 

Do. 

2 

10 

2 

1 

40 



• *• 


.*• 

Do. 

2 

5 

14 

1 

15 

• at 

... 

... 

... 







175 






In string conrse. 

•• 

373 

2 

1 

74C 


... 


... 

• •« 

In arch ways ... 

2^ 

3U 

2 

14 

237 

.*• 

• •• 

• •• 

... 

..ft 

Slabs on steps... ... 

26 

12 

2 

» 

52 

.*• 

«•• 

• •• 

.1. 

.*• 

Do 

6 

20 

1 

« 

20 


ft. ft 

• •» 

*•• 

ftt 


... 

■ f« 

... 

... 

72 

... 

... 

... 

... 

*•« 


... 

• a. 

... 

• •• 

2,270 

1 

eft. 

2,270 

E 

B 

Slab Flooring on 9' Concrete, 











• Do. do. do. ... 

1 

98 

24 


2,352 

.»• 

**• 

• •• 

••ft 

••• 

Do. do. do. ... 

1 

15 

48 

«.• 

720 



• •• 

... 

*•• 

Do. do. do. ... 

1 

•• IS 

23 

••• 

414 

• t* 

«. • 

«!• 

... 

*•• 

Carried over ... 


••• 



' 3,486 

. ... 

»•.. . 

10,966 

u 

□ 




.<4 



ft 



1 





































Estimate No. 1 for Stea.ra—fconlimed). 


■Bi 

No. 

alRASUREMENT. 

Jnantity. 

Bate. 

Per. 

A 

B 

B. 

H. 

Bs. A. 

p. - 







■1 




Brought forward 
’Slab jioorlng on 9" Concrete 

1 

... 

... 

... 

3,486 

... 

... 

10,966 

■ 

conliwied 

• Do. do. do. ... 

1 

18 

23 


444 

... 

... 

■ •a 

. ... 

Do. do. do. ... 

H 

10 

8i 

... 

85 

... 

... 

... • • 

• **• 






3,985 

... 

... 

aaa .. 

• a* 

Deduct 

9 

10 

4 

aaa 

360 





Total ... 

• « 


• a. 

«•* 

.3,625 

25 

% 

906 

n 

: (joal plat form of ramined 

B 

50 

BI 


1,250 

7 

11 

88 


Kankiir ... 

■ 







Roof 

1 









G. I. shoots 20 B. W. G... 

B 

105 

34 

I- 

cwt. 





J> « « 5J ••• 

2 

75 

34 

J 

170 

14, 

Cwt. 

2,380 

mm 

Guttflriug ... ... 

2 

75 


aaa 

ft. 150 

0-8-0 

Ft. 

75 

!9 





fts. 





T. Iron 4x4x1' 

19 

28' 


ier ft. 

6,650 

... 

a. a 

aa* a 

a 

T. Iron2x2xi 

19 

14' 

@5-G3 

91 

1,497 

... 

aa* 

aaa a 

* aa* 

Bar Iron U" diam. ... 

19 

24' 

@ 5-9 

11 

2,690 

Cwt. 

*** 

aaa i 

. 

V* 

19 

7' 


11 

348 

... 

»»a 

*•* la 

a aa* 






11,185= 


Cwt. 


Rfl 

C. I. Pillors ... 

4 

® 18 

cwt. 

each. 

72 

10 

91 

720 







Cwt. 




L. Irons purlins 3 X3 x § ... 

... 


ft ® 

7-03 

11,810= 

Q ^ j 

11 

wm 


Terrace roof ... ... 

1 

H 


... 

85 

25 

% 

21 

m 

ll. S. Beams under tevclling 



X 



Cwt. 


152 

■ 

crane 5"x3‘' 

2 

98 

lllhs. 

... 

3,156 

19@8/- 

Cwt. 

Doors and windows (as per 





500 





deductions) 

ox 

10x10 

... 

* • • 

a •• 

aa. 

... 

a. aaa 

5* 11 11 ••• 

25 X 

78xi)4 

... 

• aa 

196 

aaa 

aaa 

a .* 

• a ••• 

11 11 11 

13 X 

4 x7 


aaa 

364 

aaa 

... 

ka. 


11 * M « ••• 

3x 

5x 5 


tea 

75 

... 

a.a 

a.* 


11 11 5» 

lx 

8 xlO 


aaa 

80 

... 

• aa 

... 

.. ... 

11 9» 11 *•* 

lx 

4 X 7 


aaa 

28 

a. a 

... 

... 


MacMnery. 





1,243 

ft. 1/8 

Sft. 

1,864 

ED 

•Travelling Crane 

1 

... 

••• 

aaa 

1 


each. 


0 0 

Dntlio 

1 



aa* 

1 


19 


ii 

Boring machine 

■ 


• *. 

aaa 

1 


^ 1) 

390 

IB 

Shaping machine 

1 

... 

• a* 

aaa 

1 

825 

11 

825 

ED 

Engine ... ' .'.. 

' 1 

...' 

■ a* 

aaa 

1 

■ 

11 

wm 

01 O’ 

1 

' • ' 

•’ • ” ■ Carriod'Dvor ■ -■ ... 

fc.- ‘ ... 

1 

..1 

n .■ 

■ j • 

* aaa 

aa* 

aaa 

a.a 

3,455 

i 

11 







19.222 
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Estimate No. 1 for Steam. — [comimtecT). 




Measurement. 

■1 






Detail of 'Work. 

No. 

B 

B. 

H. 


Amount. 

Bs A. 

P. 

Bronglit torwari] 





... 


... 

19,22i! 


Bronglit forward 

... 

... 

... 

... 

... 

... 

... 


u 

M 

Various tools and plani ... 

Pumps Boilers ele. at the rate 
of lie, 900. per actual uater 
B.P. 

Each unit 17 E. P.=17x000 
=I{s. 15,:i00 

L. 

s. 



L. 

s. 

... 

Rs. 

1,000 

4,465 


0 

0 

Required now 

••• 

... 

«»• 

... 

... 

15300 

... 

... 


... 

C. I. Latrine seats .. 

6 

units. 

... 


G 

each, 

91,800 


0 

Flooring 

1 

... 

... 

... 

1 

150 

f9 

150 


0 

Stoneware trough witli flush- 

1 

7 

10 

... 

sft: 70 

25 

% 

17 



ing tank etc. ... 

1 

• •• 

... 

... 

1 

200 

caoh. 

Rs. 

200 



92,1G7 

1,15,854 


0 

0 

0 

Add contingencies^ 5 



... 


... 

... 

*•* 

5793 

1 

0 

Oriind Total. ... 

ABSTRACT OF THE 
FOREGOING. 

EmpemHlure to he incurred 
at once. 



... 

4*. 


*». 

... 

1,21,647 


0 

Bump house buildings 

Machinery ' ... 

• •• 

!•« 

• •• 

... 

• •• 

• •• 

.4. 

... 

... 

... 

... 

.1. 

... 

19,222 

4,465 


1 

Pumps and Boilers etc. ... 

< at 

... 


... 


... 

... 

Rs. 

92,167 

1,15,854 


1 

Add contingencies (§ 0 ^ ... 

«r« 

... 

... 

... 

... 

... 

... 

5,793 


B 

Grand Total 

ESTIMATE OF 

ExPRNDITOm! TO BE IVCURBEO 
IN FUTIIKE YEAHS IS ENCLOSED. 

JCirpenditure to he incurred 
in 1921. 

At)stract of Pumps & Boiler.s 
etc., jit the rate of Rs. tlOO 
per actual water II. P. 
Each unit 17 H. P. = i7 X 
90= Rs. 15,300. 




... 

... 

... 


1,21,647, 

0 

0 

Required 

1 

... 

/ 

.41 

■ I. 

15,300 

Unit. 

15,300 

I 


Add Contingencies @ 51% 

... 

... 


... 

... 

1 

... 

715 

1 


, Grand Total Rs. ... 

... 

.4. 

— » ■ 

... 

... 

... 

... 

LG, 065 

1 

§ 
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Estimate No. l for Stes,m,~(coni{med), 


Dctiiil of Work. 

No. 

Mhasceemert. 


■ 

m 

Amount 


D 


H. 




Rs. 

A. P. 

Expendilure la ha mctirred 
ill 1931. 





■ 

■ 

■ 




Abstract of Puiu|)S& Boilers 
etc., at the rate of Rs. 900 
]ier actual water H. ]'. 
Each unit 17 H. P.=17 x 
900=Rs. 15,300. 











Required 

1 

... 

... 

«<• 

1 


Unit. 


I 


Add Contingencies @ 5/ % 


B 

... 

*•* 

.44 

... 

... 

765 

1 


Grand Total Hs. 


B 

••• 

• t* 

1*4 

... 

... 

16,065 

1 

0 

Eapendilure to be incurred 
in 1941. 









1 


Abstract of Pomp & Boilers 
etc., at tile rate of Its. 900 
per actual water H. P- 
Eaeh unit 17 H. P. =17 x 
900=15,300 











itequired ... ... 

1 


.«• 

*•» 

1 


Unit. 


I 

B 

Add contingencies @ 5/ % 

It* 

• 4* 

441 


• 4 » 

... 

... 


1 

1 

Grand Total Rs. ... 

««t 

... 

♦ ♦♦ 

.*« 

.4* 

»»• 


16,065 

1 

0 

Staff Quakters. 











Inspection Bungalow, 











Excavation of Founds ... 

2 

25 

4 

3 

1,320 

... 

... 

... 

•• 


Do. do. 

i 

13 

4 

3 

C24 

... 

... 

..4 



Do. do. ... 

1 

71 

4 

3 

852 

... 

... 

... 


.4 

Do. do. 

8 

.55 

3i 

3 

5,77i 

.4. 

• 1 1 




Do. do. 

i 


3^ 

3 

198 


44* 

41* 

•• 

.4 

Do. do. ... 

2 

4 

3 

3 

81 


... 



.4 

Do. do. 

2 

17 

4 

3 

408 


... 

t 


•• 






1,051 

5 

y 

/oo 

20 

0 

0 

Concrete in founds 

2 

5S 

4 

2 

880 

> 

t 

*.4 


... 

.*• 

Do. do. ... 

2 

13 

4 

,2 

208 

... 

.4. 

... 

... 

4« 

Do. do. 

1 

71 

4 

2 

568 

4*. 

**• 

**• 


*• 

Do. do. ... 

1 

5.5 

•3i 

2 

385 

* ■ . 

... 

t •* 

... 


. Do. do. .. 

1 ' ♦ * • 

1 


H 

.2 

31 

4*4 

. 4 . 

... 

•• 

•• 

Carried Qv«r Rs* 

f 

... 

-i- 

— 

... 

2,073 

.44 

44 . 

20 

1 

B 
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Detail of Work. 

No. 

MliASUIiGMEH'r. 

Qnantit}' 

Bate. 

Per. 

Amount. 


L. 

B. 

H. 

Bs. A. 


Drought forward ... 

1 

B 

... 

• *« 

132 


*ff 

.1,923 

0 

0 

Sunshade!! ... 

14 

4 

3 

i 

42 

• It 


... 

... 


Verandah slabs 

16 

8 

2 


192 


**» 

.«• 

... 

1 .. 

Lintels 

10 

6 

2 

i 

60 

• p» 

... 

... 

... 


Do 

2 

5 

2 

i 

10 

... 

...■ 

... 

... 







436 






Lintels ... 

4 

5 


1 

ii 

15 


... 

**• 

... 


Do. ... ... 

2 

4 


j 

•j 

6 

«4I 

... 

... 

... 

• I. 

Do. 

12 

5 

2 


60 

• ft 

... 


... 

... 

Cliiinnoy Slabs 

3 

3 

2 

1 

4 

i) 

»*• 

... 


... 

• *. 

Cornice ... 

P 

336 

2 

i 

504 


... 

... 




1 


, 


1,026 

1 

ft. 

1,026 

E 

0 

Terrace roof ... ... 

P 

51 

17 

••• 

867 

• I* 

... 

... 

... 

.*• 

Do. do. ... ... 

B 

67 

7 


469 

>»» 

.11 


... 

Ill 

Do. do. ... ... 

2 

18 

7 

... 

252 

• »* 

».i 

«»• 

*** 


Do. do. ... 

■ 

51 

7 


357 

... 

... 

.*• 

... 

• * * 


1 




1,9.15 

25 

% 

486 

E 

0 

Slab fiooring on 0" concrete. 

H 

15 

15 

... 

675 

»•» 

... 

... 


«.» 

Do. do. do. ... 

H 

H 


• •• 

225 


. * 1 



■ .. 

Do. do. do. ... 

H 

1,5 

« 

• •• 

120 

... 

«ii 

**• 


... 

Do. do. do. ... 

1 

GO 

8 

• ♦♦ 

552 

1 < > 

• * . 

... 


1 . » 

Do, do. do. ... 

2 

17 

8 


272 


• •• 



... 






1,844 

25 

% 

461 

i 

0 

R. S. Bc.ams ... 


15 ft. 

@ 

20 lbs. 

9 ewt. 

8 

ewt. 

72 

I 

0 

Doors & windows as pisr 
didiielions ... 

10 

4 

7 


280 

... 

... 


... 

.*• 

Do. do. do. ... 

2 

3 

7 


42 


... 


... 

... 

Do. do, do ... 

4 

3 

7 

... 

84 


• *» 

«*• 

... 


Do. do. do ... 

2 

2 

3 


12 


... 


... 


Do. do. do, ... 

12 

3 

2 

••• 

72 


... 

• ** 

... 







490 

1-8-0 

Ft. 

735 

0 

0 

Closct.s inclnding (lushing 
tanks etc 

2 

• •• 



' 2 

80 

each, 

160 

0 

0 

Clnrricd over ... 

... 

»f 1 

< ••• 

1 

■ 

■ 

■ 

4,863 

0 

0 
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Detail of IVork. 

l 

1 

\ 

\ 

He 

Mbssuhesirkt. 


)•. Rnt( 

!. Per. 

Amount. 

Be. A. p. 

B 

IB 

H. 

Quantit 

Brought forTvard 

... 

B 

... 

... 

... 

..■ 

... 

4,863 

0 0 

CooJt Houu, 










Excavatjicin ... 

2 

24 

3J 

2 

336 

1*. 

... 

... 

II 

... 

3 

10 


2 

■ 

... 

... 

... 

II 






546 

5 


3 

n 

Concrete as excaration ... 

2 

24 

34 

2 

33C 

... 

... 

... 

II 

• J> 11 ••• 

3 

10 

34 

2 

210 

... 

... 

... 

II 






546 

12 

% 

65 

0 0 

Pncca Biasonrf 

2 

15 

14 

14 


... 

... • 

* .» 

.. *s. 

)> « ••• ••• 

2 

10 

H 

■ 


... 

... 

... 


« M ••• ... 

1 

10 

3 

■ 



... 

... 


|1 It 

3 

n 

14 

8 

54 

... 

... 

... 

• * **. 






1,224 

. , 




Dedact doors and rrindotrs, 

1 

3 

14 

7 

31 


... 

... • 

.. i.i 

» II 

1 

3 

14 

4 

18 

.*• 

... 

... • 

* 






49 










1,175 

18 


212 

0 

Terrace roof ... 

1 

10 

12 


120 

■ 

M 

. 

. **• 

11 JI ••• «<• 

1 

12 

8 


96 

H 

■ 

1*. . 

. **. 

Slab floor ... 





216 

25 


54 

3 0 

1 

^0 

12 


120 

... 

... 

... .* 

. *** 

1) II ••• ••t 

1 

12 

8 


96 

• t* 

... 

M. *• 

. *** 

Stone work ... ... 





216 

... 

... 

... •• 

... 

1 

S 

4 


■ 

25 

% 

BE 


It aio ,,, 

2 

5 

14 


H 

... 

... 

... •• 

... 

II ••• 

2 

12 

14 

H 


... 

... 


... 

Doors and windows 





46 

1 

foot. 

BE 

0 

1 

B 

3 

... 

21 

... 

... 



... 

” I. 

1 

H 

3 

... 

12 

... 

... 



... 



1 


- 

33 

1 

foot, 

41 0 

0 



1 






475 0 


Carried over 


1 

• 








■1 

m 

— 

... 

... 

• M 

... 

mu 

■ 
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Detail ot "Work. 

No. 

Measukement. ■ 







D 

B. 

H. 



Per. 

Amount. 

\U. A. 

I’. 

Brouglit forward ... 

**. 

••• 

• •• 


• •• 

■ 

4 *a 

5,3:i'8 

U 

0 

SKnVANTs Quahtsks. 











One Quarter, 











.Excavation ... 

3 

10 

34 

2 

210 

■ Ik 

... 

... 

... 

... 

' s» ••• 

1 

17 

H 

2 

119 

• i* 



... 

• 






329 

5 

h 

2 

0 

B 

Concrete as above 

3 

1 

10 

17 

3i 

3| 

It 

329 

12 

°/ 

/o 

39 

c 

0 

Pneea maiionry 

■2 


14 

15 


... 

... 


... 


a » ••• 

B 


14 

1.5 

337 

... 

... 

• a. 

... 

... 

ji »> ••• 

1 


14 

8 

18 

... 

... 

• •• 




1 




805 






Deduct doors and windows... 

B 


3 

14 

31 

ail 

• a» 

.1* 

aa* 

V' 

« « •' 

1 

1 

3 

14 

18 

• t* 

... 

*»• 

• 4. 

.a. 






49 










Net 

7.5B 

18 

% 

136 

1 

0 

Terrace root ... 

1 

12 

10 

• •• 

120 

• *» 

B 

ttt 

.•t 

444 

3f » 

1 

10 

8 

... 

80 


B 

• a» 

•I. 

‘•I 






200 

25 

% 


0 

0 

Slab floor ... ... 

1 

12 

10 

• •• 

120 

••• 

B 

»»» 

1 

aa* 

V 11 

1 

10 

8 


80 

*.• 

B 

• a» 

1 

... 






200 

25 



0 

0 

Doors and windows ... 

1 

7 

3 

... 

21 

kkk 

B 

... 

1 

a .• 

» « 

1 

i 

3 

• «« 

12 

.*• 

B 

... 

1 

ail 






33 

I-l-O 

ft. 

41 

1) 

0 

Stone work ... 

1 

12 

14 

1 

18 

... 


... 

... 

... 


2 


14 

J. 

7 

a a. 

... 

... 


..1 

„ .1. 

1 

4 

3 

J- 

4 

3 

• •• 

aaa 

... 

... 

... 






28 

1 

ft. 

28 

0 

0 









Bs. 346 

0 

B 









4 

0 


Add for 4 more ... 

... 

»t* 


4t$ 

*•» 

... 

4.1 


0 

0 

■ 









1 

0 

Carriod over 



... 

■ <» 

... 

... 

• •a 

7,068 

‘0 
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Detail o£ Work. 


Measubeuent. 







No. 

■■ 



Quantit}'. 

Rate 

Per. 

Amount. 




D 

B. ' 

H. 








m 






1 Hp. a. 

p. 

Brought forward 

.a. 

... 

«.• 

... 

l.. 

... 

M 

‘ 7,068 

1 

0 

Stable and coach hocse. 







H 




One stable. 







H 




Excavation ... 

1 

23^ 


2 

1C4 

... 

R 

.*1 

... 



3 

12 

H 

2 

KiS 

... 

H 

... 

... 

... 






332 

5 

°l 

too 

9 

0 

1 

Concri’toiis above 

1 

2 

23J 

12 

31 

31 

^1 

332 

. 12 

01 

iO 

40 

0 

1 

Pnoca masonry 

1 

22i 

n 

15 

506 




... 


» }} ••• ••• 

2 

12 

H 

15 

540 

.*• 

I.. 


... 







1,046 






Dednct opening ... 

1 

S 


9 

108 

... 

it. 


... 






Not 

938 

18 

”/o 

169 

1 

0 

Boof ... 

1 

20 

12 

• «« 

240 

25 


60 

1 

0 

Eanker floor ... ... 

1 

2(1 

... 12 

••• 

240 

2-8-0 

n 

7 

1 

0 

• 

Add for one more ... 







Rs. 

mi 

R 

0 

... 

... 

... 

... 

... 

... 


■j 


0 

Total ... 


«#• 

... 

... 

• *» 

... 


.356 

0 

i 

Conch Jlouse 











Exciivation ... ,,, 

2 

2U 

U 

4 

638 

»»• 

... 

• •• 

... 


JJ <•# «•< 

2 

12 

3i 

2 

168 

... 


... 

... 

... 






826 

5 

7oo 

4 

0 

I 

Concrete ns alwvo 

2 

2 

23i 

12 

31 

31 

• 

‘1 

826 

12 

% 

99 


0 

Pncca masonry ... 

2 

22i 

li 

15 

1,012 

... 

• •• 

■ *. 

... 


M 9i ••• 

2 

12 


15 

540 

... 

»*. 

• •• 

* 

... 






1,532 






Dednct opening ... 

1 

10 

li 

9 

135 


... 

... 

... 

• •• 





Net 

1,417 

18 

7o 

254 

I 

0 

Poof ... . 

1 

20 

12 

... 

240 

25 

II 

60 

1 

0 

Slab floor ... . 

1 

20 

12 

• •• 

240 

25 

11 

60 

I 

0 




•• 




Rs. 

477 

0 

0 

One seated Latrine complete 

1 



• «. 

1 

170 

... 

170 

1 

0 

Add contingencies @ 5 


i 

1 




Rs. 

... 

8,271 


0 





' 


414 

1 

0 

Grand Total Rs. 

... 

... ■ 

•«. 

... 

... 



8,685 

I 

0 
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MKASOttEMEKT. 






Detail of TVork. 

No. 

fl 

B. 

H. 

Quantity 

Bate. 

Per. 

Amount. 

Rs. A. 


Steam Pumps [lonse Estimate 
' Continued. 











Quarters, 











Inspector’s Bungalow. 











Excavations of fonnds 

2 

55 

4 

3 


... 

... 

a«» 


• 1* 

Du, do. 

4 

13 

4 

3 

624 

.«« 


**• 

*** 

.la 

Do. do. 

1 

71 

4 

3 

852 

... 

... 

... 

... 

»a« 

Do. do. 

1 

55 

Zi 

3 

577| 

... 


1*. 

... 

»a« 

Do. do. 

4 


34 

3 

189 

at. 


... 

... 

tea 

' Do. 00 . 

2 


3 

3 

81 

• «a 


aaa 

■■ 

a .1 

Do. do. 

2 

17 

4 

3 

408 

... 


».* 

... 

• *a 






4,051 

5°/oo 


a*» 


iia 

Deduct. 







* 




Excavation of founds 

3 

13 

4 

3 

540 

»•* 

... 

... 

... 

• i» 

Do. do. 

1 

15 

3| 

3 

257 

» » » 

*•< 

tM 

... 

• M 






C97 

5%, 









Net. 

3,354 

^00 

17-0-0 

17 

0 

0 

Concrete in fonnds 

2 

55 

4 

2 

880 

... 


Ml 

Ml 

III 

Do. do. 

2 

13 

4 

2 

208 


... 

Ilf 



Do. do ... 

1 

71 

4 

2 

568 

»•» 

• I • 

Ml 

Ml 


Do. do. 

.1 

55 

Zi 

,2 

385 

• t . 

... 


«•» 


Do. do. 

1 

4^ 

U 

2 

31 

... 

... 


... 

... 

Do. do. 

2 

4i 

3 

2 ' 

54 

... 


... 

... 


Do, do. 

2 

17 

4 

2 

272 

... 


... 


... 






2,388 

12^ 


... 


..a 

Deduct 











Concrete ... 

3 

15 

4 

2 

360 

B 

... 

... 

... 

... 

Do. 

1 

15 

H 

2 

105 

mi 

... 

... 

... 

... 






465 


56 









1,933 

127o 

232 

232 


0 

Fucca masonry 

2 

54 

3 

1 

324 

aaa 

... 

Ml 

... 

i.a 

Do. do. 

2 

14 

A 

0 

1 

84 

.«• 

... 

Ml 

... 

Ml 

Do. do. 

D 

G9 

3 

■ D; 

207 

a . • 

... 

... 

... 

... 

V 

Carried over. 

1 

... 


««« 

'615 

• «« 

... 

'249 

1 

O' 






























Tj 



























■95 
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Delnil oE Work. 

1 

MeaSP RESIST. 

■I 





M 

D 

B. 

H. 

I 


Per. 

Amount. 

Bs A. T. 

Broiiglil, torwaril 


... 

... 



8,974 


1,615 

249 

0 

0 

Brought forwavJ 


• 4. 

... 

... 


2,244 

... 


»it 

• •• 

... 

] teiluct door.'i & windows 

« t • 

!) 

7 

5 

2 

350 


... 



*(» 

n 3J ji 

... 

i 

4 

2 

2 

64 

1.* 


»•• 

... 

• ** 







414 












1,830 

18^1 

329 

• •• 

... 

• •• 

Stone tiwA, 




Net. 


7,144 

18^ 

1,286 

1,286 


0 

Bracknls 

... 

12 

4 

2 

1 

96 

... 

... 

• !• 


... 

3) 

... 

4 

3 

3 

1 

36 

... 



... 

... 

Snnshudcs 

... 

14 

4 

3 

i 

4? 


... 


... 


Vorundaii slalis 


Hi 

8 

2 

■ 

192 

... 


• It 

... 

• «l 

Lintels 


10 

G 

2 

1 

GO 

... 

... 

*»• 


... 

]Jo. 

4«* 

2 


2 


10 


... 


... 


, Do. 

... 

4 

d 

n 

i 

K 

1.5 






Do. 


2 

4 

H 

4 

6 



• I* 

... 

... 

Do. 

««• 

12 

d 

2 

4 

GO 


... 



... 

Cbiiiiiicy sliihs 

... 

I! 

3 

2 

i 

5 

... 




... 

Cornice 

• 4* 

... 

336 

2 


504 

... 

... 

... 

... 

... 

jp 








1,026 




Deduct. 












Stone wurlc 


3 

4 

2 

1 

24 

... 

... 

* • • 


... 

Do. 

• *< 

4 

•8 

2 

3 

48 

... 

... 



... 

Do. 

... 

4 

4 

3 

i 

12 

... 




... 

Do. ■ 

... 

5 

G 

2 

i 


... 

*.* 

»!• 


l.M 

Do. 

... 

4 

15 

2 

i 

90 

... 

... 

... 

•• 

... 

. 







1ft. 


... 

•• 

... 

, 




Net. 


822 

l£t. 

822 

822 

G 

B 

Terrace root 

• •1 

1 

51 

17 

... 

867 

... 

... 


... 

!<• 

Do. do. 

• f I 

1 

67 

7 

•«. 

469 



... 

... 

• *. 

Do. do. 

... 

2 

18 

7 


252 


• It 

• tk 

... 

... 

' Do, do. ' 


1 

51 

7 


357 

... 

... 

... 

... 

... 

4 • < 






• 1,945 ■ 

25 X 

CO 

• «• 

... 

... 

j ‘ Carried over 

... 


ti* 

• I* 

... 

1,945 

*.» 

CO 

2,357 
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Detail of Work. 

No. 

ME.iSm!EjmNT. 




Amount 


B 

B. 

11. 

Quantity 

Rate. 

Per. 

Rs. 

A. V 

Brought tonvard 


... 

... 

*.• 


1,045 

... 

485 

2,337 

1 

0 

Dedttet, 












Terrace roof 


1 

la 

15 


22.3 

• •• 

... 

• •• 

0, 

• •• 

Do. do. 

... 

2 

13 

8 

... 

2.1ft 

... 

... 

(•( 


... 







4C5 

252. 

115 








Net. 


1,480 

2.3 %■ 

370 

370 

i 

0 

Slab flooring on 9" Concrete. 

3 

1.3 


fl 

C75 

■ 

■ 

(•( 


«(■ 

Du. do. 


i 

7i 



225 

N 

R 

((• 


... 

9 

p 


1 

IS 


B 

120 

R 

R 

• •( 


... 

Do, do. 


1 

C!) 

6 

... 

.3.32 

M 

R 

• • 



Do. do. 


2 

17 

8 

s. 


272 

H 

H 

• to 

»• 








1,844 

25V 

'0 

451 




Dtducl. 


V 

15 

15 

... 

22.3 

■ 


• •• 

*(« 

• •• 

Slab floor 

«»« 

js 

15 

8 


240 

B 


... 



>1 » 

«<• 





455 

25V 

'0 

lie 

... 


... 





Net. 


1,379 

2.3V 

*0 

34.3 

345 

1 

0 

R S. Beam? 8’ x i" 


«•( 

.-)1 ft. 

lbs. 

5!?20=» 

|u9 

cwl. 9 

8;i!wI. 

72 


•*( 


Dfdnel, 












B. S. Beam 

• •• 

(•• 

17 ft. 

lbs. 

fe20= 

lbs. 

( 3D> ) 

cwt, 3 

8/cwl, 

2.3 


(.* 

(«» 





Net. 

i 

uwt. fi 

8/c«-t. 

47 

47 

I 

B 

Doors and v inflows as 
deduction 

|tor 


4 

7 


280 

• •• 


• »• 

... 


Do. do, 

••• 

2 

3 

7 


42 

• •• 


• «» 

••• 

• 

Do. do. 


•1 

3 

I 

... 

84 


(»• 




Do. do. 

«• 

2 

a 

3 


12 

(•* 


«»• 


• II 

Do. do. 

... 

12 

3 

0 

... 

72 

*•« 

i 

• •• 

•«* 

••• 








490 


foot. 

735 

1 

D 

CloScts incinding flushing 
tanks etc 

0 

*•* 

f 

• «« 

2 

80/ 

each 

160 

1 

0 

Carried over 

1(1 



... 


»«» 

... 

... 

' tfiu 

! 

1 
































MEASiinnstEST. 

H 






DataJl of Work. 


No. 

D 

B. 

H. 




Amonni. 

Rs. A. 

p. 

Brought forward 

• «» 


• ka 

»•« 

*»* 

... 

a*s 

kf* 

4,114 

1 

0 

€ook House- 












liiicavutiaa 

»»> 

2 

21 

3i 

2 

336 

• kk 

tka 

tat 

... 

... 

Do 

• ■1 

3 


3i 

2 

210 

a»« 

Ik* 

■ ka 

... 

... 







346 

5 

Of 

>00 

3 

0 

0 

OoucreLo as OKcavation 

■ •k 

2 

21 

3i 

2 

336 

in 

• aa 

•«« 

... 

ikf 

1' 

■ 11 

3 


3i 

2 

2)0 

■ *k 

• •• 

■ a. 


*•• 







546 

12 

°lo 

65 

I 

i 

PtiCca Masonry 

t«« 

2 

15 

4 

14 

630 

■ ak 

lit 

a.k 

... 

a.a 

Do, do. 

... 

2 


4 

14 

420 

III 

■ ak 

... 


• *k 

Do, do. 

... 

1 


3 

4 

120 

III 

aaa 

• 1 a 


lak 

Do, do. 

... 

3 

4 

4 

3 

.54 

III 

■ aa 

att 


t a« 







1,22J 






Deduct doors and windows 

1 

3 

4 

7 


... 

aaa 

tki 


aa* 

Do. do. do. 

... 

1 

3 


1 

18 

... 

... 



• a* 







4!) 












1,175 

18 

°! 

lo 

212 


0 

Terrace roof ... 

«*« 

1 


12 

• a* 

120 

*k* 

... 

tkk 

... 

aa* 

» » 

k*V 

1 


6 


06 

a»a 

■ aa 

•kk 


aaa 







216 

2.5, 

\ 

54 

fi 

B 

Slab door ... 

kt| 

i 


12 


110 

... 

III 

a.k 

... 

a.k 


*• • 

1 

12 

3 


96 

k»« 

114 

aak 

... 

*ak 







216 

25 

\ 

54 

I 

0 

Stone work ... 

... 

1 

3 

4 


3 

.■< 

l*m 

■ a. 

... 

aaa 

« n ••• 

... 

2 

5 

4 

i. 

7 

... 

•I »■ 

... 

..a 

... 

a « 

• * * 

2 

12 

4 

1 

,36 

... 


... 

... 








46 

1 

foot. 

46 

0 

0 

Doors and windows 

• *« 

1 

7 

3 

... 

21 

»»a 

■ 

•ft 

«■• 

... 

r 

9} ti » 


1 

4 

3 

... 

12 

aaa 

kkl 

• a. 

... 

•• 







33 

1-4-0 

foot. 

41 

E 

0 






«*■ 

■■ 




J 


f , 




** 



■ 

Rs. 

475 

E 

B 

' 'i 

f 

■ '^■•Carried oyer 

*■» 

• 4 • 


•k# 

■ a. , 

1 

1 

1 

4,189 


0 
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MnASUREJIRnT. . 

Quantity 



Amount. 

t 

Detail of 'Work. 


No. 

i 



Rs. 

A. 

p. 

Brou{;lit forward 

... 

1 

B 

B 

... 

1 ... 

... 

... 

4.489 

f 

0 

\ 

SERrANT Quarters. 

One Quortrr. 











Excavation ... 

... 

3 

10 

31 

2 

210 


... 

... 


I 

„ 

... 

m 

17 

34 

2 

119 

* »* 

... 

... 


1 







329 

5 

7co 

2 

(] 

0 

Concrete as above 

... 


10 

31 

2 

210 

... 

... 

a.i 

... 

... 

97 » 


1 

17 

3i 

2 

119 

... 

... 

• *. 

... 

... 







■ 829 

12 

7o 

39 

0 

m 

Pncca Masonry 

... 

2 

10 

H 

ir> 

mm 

... 

... 

r*. 

... 

... 

» <1 

• •a 

1 

15 


ir> 


la. 

... 

• •• 



» » 


1 

li 

14 

s 

■ 

sa. 

... 

... 


... 







805 






Deduct doors and windows 

1 

7 

3 

H 

31 

..» 

... 

... 

... 

... 

« >1 

... 

1 

4 

3 

H 

18 

... 

... 


... 

..a 







49 

... 

... 

aa* 

... 

a. a 






Net. 

75(1 

38 

°/ 

lo 

130 

0 

0 

Terrace roof ... 


1 

12 

10 

• •a 

120 

... 

... 

aai 

... 

att 

» 77 ••• 

... 

1 

10 

8 

• «. 

80 

... 

.1. 

S*B 

... 

laa 







200 

■ 25 

0/ 

10 

50 

0 

0 

Slab floor 


1 

12 

10 

... 

120 

... 


tat 

•• 

... 

n ••• 

... 

1 

10 

8 


80 

... 

• «. 

.at 


•• 







200 

25 

Of 

lo 

50 

0 

0 

Doors and windows 

... 

1 

7 

3 

... 

21 

... 

... 

... 

•• 

... 

*S 77 


1 

4 

3 


12 

... 

... 

... 

... 

... 







33 


ft 

41 

1 


Stone Work ... 


1 

12 

14 

1 

18 

... 


■ ta 

... 

... 

17 


2 

5 

14 

B 

■ 

... 

... 

t.a 

... 

• •a 


... 

1 

4 

3 

I 

4 

H 

... 

... 

a.i 

... 

... 







28 

1 

ft. 

28 

I 

0 










340 

x3 

0 

0 

0 

0 

Add for 3 more 

... 

... 

.•* 

... 

••• 

*■1 

... 

... 


0 

T 

0 










],384| 


1 

Gan ied over 



... 

... 

... 

... 


- 

5,-873j 

1 














































100 ■ 




Measuiikmeot. 





Detail o£ Work. 

No. 

L. 

B. 

H. 

Quantify 



Rs. 

A. r. 

Brouglit forward 








5,873 

i 

m 

Stablk a.nd Coach House. 











One stable. 











Excaviilioii ... 

1 

23A 

31 

2 

104 

... 

... 

... 


... 

» ••• 

2 

12 

3| 

2 

168 

... 

... 

*•* 

•• 

... 






332 

5 

Oi 

100 

2 

0 

0 

Oonorete as above ... 

1 

2.3* 

31 

2 

101 

... 

m 

... 


... 

t) ... ... 


12 

3J 

2 

168 

.b. 

m 


... 

... 






332 

12 

% 


0 

4) 

Pucca masonry 

1 

22i 

li 

15 

500 


**• 

... 

... 

(It 

]) •" •'* 

2 

12 

li 

15 

540 

... 

... 

. it 

... 







1,040 

... 

»•» 

*« i 

... 


Deduct Opening 

1 

8 

u 

9 

108 

.»• 


... 

... 

• ** 





Net 

938 

18 

w 

169 

i 


JlooE iM 

1 

20 

12 

... 


25 

» 




ICankar £oor 

1 

20 

12 

... 




7 

1 









Rs-... 

278 

0 

0 

COACH HOUSE. 











Excavation ... 

2 

23J 

31 

2 

O.'iS 

.1 ■ 


... 

•• 

... 

„ M. 

2 

12 

H 

2 

lOS 

... 

1 • • 

tit 

... 

... 






820 

5 

e/ 

fO 

4 

i 

D 

Concrete as above ... 

2 

23i 

H 

2 

0.00 

... 

... 

... 

... 

... 

„ ... ... 

2 

12 

31 

2 

168 

.1* 

... 

• *t 

... 

... 






820 

12 

t fl/ 

99 

0 

D 

Pucca masonry 

2 

22i 

11 

15 

1,012 

... 

... 

... 

... 

•• 

„ / ••• 

2 

12 


15 

540 

... 

... 

1 .* 


... 

• 





1,552 






Deduct Opening 

1 

m 

11 

!) 

111,) 

... 

... 

... 

... 

... 





Net 

1,417 

18 

% 

254 

0 

0 

Hoad ... 

1 


12 

... 

210 

25 

Yi 

60 

1 


Slab floor... 

1 


12 

... 


25 

■ 1 

60 

(1 


One sealed latrine complete. 

■ 1 

(«. 


... 

1 

• 4i 


)> 


0 


Add c^iugencics @5 % 

• •• 

*•* 

... 

... 


.1. 

... 

6,798 

340 

0 

0 

0 

0 

Grand Total Rs.. 

* ’ *1 


.»* 

' ••• . 


. •" 



7,138 

I 

0 


T 
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Measurement. 







Detail ol: Work. 


No. 

Ii. 

B. 

H. 

Quantity. 

Bate. 

Per. 

Amount. 

Rs. A. 

p. 

Fiitebs Quabteiis. 












End Quarter, 












Excavation ... 

... 


40 

3J 

2 

550 

... 


«•! 

... 


So. 



211 ' 


2 

602 


• *• 

««• 

... 


So. 

... 

1 

12 


2 

84 


• I* 

• •• 

Ill 


Do. ... 

... 

1 

15 

2 

1 

30 

• f 1 

• •• 






1 




1,276 

5 

0 

/oo 

6 

I 

0 

Concrete as above 


i 

40 

3i 

2 

560 

>■1 

• >■ 

• II 



V }l 

... 

1 

24 

3i 

2 

602 

• •• 

«»• 

III 



11 11 11 

... 

B 

12 

H 

2 

84 

.■* 


III 



» 1) » 


1 

15 

2 

1 

30 

.1. 

III 

• •• 









1,276 

12 

V 

/o 

153 


0 

Pucea Ma^on^y 


.3 

15 

4 

15 

1,012 

... 

III 




1) It **• 

... 

2 

6i 

4 

10 

195 






t> it 

... 

2 

liJ^ 

4 

8 

896 


»*• 




>1 jf ••• 


2 

20 

4 

15 

■ 


Ilf 

• I* 


• •• 

11 11 


1 

24 

4 

8 

23F 


!•• 



I*! 

» 11 

• M 

1 

4 

Ii 

10 

22 



If* 


Ill 

« 11 ••• 


] 

14 


■ 

140 



nr 


III 






■ 

2,923 

... 




■ •• 

JJeduct 

... 

4 

7 


B 

126 


Ill 

III 


III 

It ••• 

a • • 

i! 

4 

B 

4 

36 

Ill 


• •• 


• 1 







162 

• ■1 


an 


... 






Net 

2,761 

18 

% 

497 

0 

D 

Stone B'ork ... 


4 

.5 

4 

1 

15 

• II 


• II 


III 

DOi 

... 

2 

12 

4 

1 

36 



• !• 


••# 

Do. ... 

• I* 

2 

.5 

3 

i 

7 



• •• 


III 

Do. 

... 

2 

5 

4 

1 

7 

... 


• •• 

" 

•«• 







65 

1 

ft. 

65 


0 

Doors and windows 


4 

7 

3 


84 


• !• 

• II 


• If 

1' »i 


2, 

4 

3 

• fi 

24 


Ill 

... 


• •• 







108 

HQ 

ft. 

135 

0 

B 








■ 


• A. t 



Carried over 


• If 

••• 

••• 

• •• 

»»• 


Ill 

ai^ 

' 586 

1 
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Mkasuremeni. 







Detail o£ Work. 


No. 

■ 

B. 

H. 

Quantity. 

Bate. 

Per. 

Amount. 

Bs. A. 

jp. 

BrOnght forward 

• •• 

■ 

•4 i 

••• 


... 

... 

..1 

856 

0 

0 

Terrace Eoof ... 


1 

22 

13 


286 

... 

... 


1 

>*• 

Do. „• 


T 

22 

8 

• •• 

176 


... 

h». 

1 

... 






* 

462 

25 

°lo 

116 

0 

0 

Slab floor 


1 

20 

12 

••• 

240 


• •* 


... 

... 

Do. 


D 

20 

8 

• •• 

160 


• »• 


... 

... 

Do. 

... 

B 

2 

6 

••• 

36 

... 


i.i 

... 

... 







436 

25 

°/ 

10 

109 

1 

0 

C. I. Sheets 

...| 

1- 

8 

4i 

••• 

36 

2c\vt. 

t 

Cwt. 

28 

1 

D 

If anker flooring 

... 

1 

22 

15 

••• 

330 

7 


23 

1 

0 

Latrine flctore 


B 

• •• 

• •• 


... 

LS. 

... 

70 

1 

0 

End quarter Total Bs. 

... 

B 

««• 

• •• 



• •• 

**• 

1,202 

1 

0 

Centre Quarter, 












Excavation ... 

... 

2 

40 


2 

560 

... 

• IS 

III 


.»• 

5, 

«•( 

i 

21i 

3J 

2 

602 

... 

• •• 

• •• 

*.• 

.*• 

Sj ... 


1 

12 

H 

2 

84 

IM 


... 

• •* 

.»• 

;? ••• 

««« 

1 

15 

. 2 

1 

30 

... 

»*i 

• 1% 


... 







1,276 

*•• 


• I. 


..ft 

Deduct, 












Excavation ... 

f 

n 

40 

H 

2 

280 


... 

... 

... 

..ft 




. 



996 

5 

7 

/oo 

5 

I 

0 

CoDcrele as above 



40 

34 

2 

560 

• •• 

... 

... 

... 

..ft 

» It 



2U 

34 

2 

602 

• I* 

... 

... 

... 

* .. 

n 


1 

12 

34 

2 

81 

... 

1 ■ . 

• SI 

... 

... 

5J » 

«*e 

I 

15 

2 

1 

30 

... 

• •• 


... 

... 

Deduct. 






1,276 






Concrete 

• IS 

B 

40 

34 

2 

280 

... 

... 

• •• 

... 

... 







996 

12 

°lo 

120 

1 


Fucca masonry 

• •* 

3 

15 

li 

.15 

1,012 

... 

... 

... 

.*• 

..ft 

Do. do. ... 

• •• 

2 

64 

li 


195 

• *» 


• . . 

*. 

*«• 

Do. do. ... 


2 


li 

8 

396 

*•• 


... 

• * 

... 

Cvried over. 

• «« 

1 

n 

• •• 

««• 

1,603 

• •• 

.41 

125C 

1 

1 
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No. 

Mi!asdiib»f.s't. 



'Per,' 




Detnil of Work. 

• 


B 

B. 

H. 

Amount. 

Hs. A. 

V, 

' Bronght forward 

• •• 

... 

■ 

... 

... 

],C03 



125 

0 


Pncca Maooniy 

... 

2 

20 

H 

15 

000 

... 


... 

... 

... 

Po. do. ..• 

... 

1 

2U 

H 

8 

256 



... 



Do. do. ... 

... 

1 

li 


10 

22 

•• 


* 

... 

... 

'IDov (lotf ••• 


B 

14 


8 

140 

... 

... 



... 



1 




2,023 






Dodaot 

... 

H 

i 

3 

li 

126 

... 



... 

... 

Do. 



i 

<1 

ii 

H 

3C 

... 

.*1 

• «* 


... 







162 






Deiiiict. 






2,761 






Pncca masonry 

««• 

1 

IS 

H 

15 

.337 

... 

... 

... 


... 

Do. do. ... 

« « • 

1 

Gi- 


10 

07 

• .. 

... 

... 


... 

Do. do. ... 

... 

1 

1G4 



108 

... 




... 





Set 


632 











Set 

2,120 

18 

O' 

lO 

383 

0 

0 

Stone ’trorli ... 


i 


li 

* 


15 



»*• 

... 

... 

^04 (iCa •*• 

• «« 

2 

12 

14 


36 

II* 

... 

• ** 

... 

... 

Do. do. ... 


2 

r. 

3 

i 

7 

III 

• I* 

• 1* 

... 


Do. do. 

... 

2 

5 

H 

1 

7 

II. 

... 

la* 

... 

... 







65 

1 

ft. 

65 

I 

0 

Doors and windo^r? 

... 

i 

7 

3 

... 

84 

... 

... 

... 

... 

... 

Do. do. 

... 

2 

4 


... 

24 

... 

... 

• •* 

... 

■ I. 






‘ 

108 

1-4-0 

ft. 

135 

0 

0 

Terrace roof ... 

... 

1 

22 

13 

... 

286 

... 

*.* 

• •I 

•• 

... 

Do. do. ... 

... 

1 

22 

8 

... 

176 

••• 

... 

... 

••• 

... 







462 


0/ . 

/o 

116 

G 

0 

Slab floor 

... 

1 

20 

12 

... 

240 

... 


• t* 

... 

... 

Do. do. 

•• 

1 

20 

8 

... 

160 


... 

«.* 

... 


Do. do. 

... 

1 

<) 

G 

... 

36 

>1. 

**• 

**• 

... 

... 

' 






436 


... 


0 

6 

G.LSheefs ... 

Kankcr flooring 

... 

1 

1 

a 

22 

IS 


36 = 

2 cwt. 
330 

n 

cwt, ' 

O' 

/o 

28 

S3 

> 

0 

•0 

0 

0 

Carried over 

... 

... 

... 

***. 

... 

••• 

■ 

... 

«*• 

' m 

1 



























Mkasuukmekt. 

Dtlnil of work. No. "Quantitv. Rate. Per. 

L B. H. ' * 
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i 


1 

1 

■ 

Amount. 


Doiail oE Work. 


1 

D 

B. 

m 

rei 

Us. A. 

1*. 

Brought Eorward 

■ 

I 

■ 



... 

... 

... 

2 0 

0 


•«* 

3 

10 

34 

2 

210 

... 


... • • • 

... 

Do. 

••• 

1 

17 

34 

2 

11!) 

... 

... 

... 

... 







32!) 





Add. Concreto 


1 

17 

34 

2 

11!) 

... 

... 

••• 

... 







448 





Pncoa MoMury 

• ■ • 

2 

10 

4 

15 

450 

... 

... 

... 

... 

n » 


1 

15 

14 

15 

337 


... 

... • •• 

... 

H H 

••• 

1 

4 

4 

8 

18 

... 

... 



... 







805 





Deduct doors and windows. 

1 

7 

3 

4 

31 

»•< 

... 

»•« •* 

... 

» n ” 


1 

4 

3 

4 

18 

... 

... 

• *. <* 

.*• 







4!) 











750 





Add. Puccn Masonry 


1 

16 

4 

15 

337 

... 

... 

• »» »• 

■ ... 

Do. do. 


1 

4 

4 

8 

18 

... 

... 

.»• •* 

... 







1,111 

18 

% 

200 

3 .() 

Terraco RooC 

••• 

1 

12 

10 

••• 

120 


... 

.* 

. ... 

« i> •" 


1 

10 

8 

••• 

SO 

... 



. ... 







200 

25 

% 

50 

0 {) 

Slab floor 

••• 

1 

12 

10 

... 

120 

... 

... 

»*• . 

.... 

» « ”• 


1 

10 

8 

... 

80 

... 

... 

• I* . 

. ... 







200 

25 

% 

50 

0 0 

Stone work ... 


1 

12 

4 

... 

18 


B 

... 1 




#•« 

2 

■ 

4 

1 

■ 

■ 

H 

... * 



„ 11 


1 

■ 

3 

i 

■ 


H 

• *. * 









28 

1 

Et. 

28 

0 

Doors and windows 

w** 

1 

7 

3 

... 

21 


... 

• «* < 



4« 


1 


1 3 

... 

12 

... 

... 

... 






H 



33 

m 

Et. 

41 

m 

/ 



1 


* ^ ^ 

? '■ 

\ 




0 i 

Total End quarlxjr 


II 

1 

IB 




.•t 

I ^25 

1 




































no 


Detail of Estimate No. B. 2. 


Dftail of Work. 


Ai.thkxativu IDstimatb fob 

I’UMr HOUSE WITH Olt. 
EseiNE. 

Pmn/i house, 

Exenvation. — 

To floor level ... 

rnfoimds,— 

Do. 


MFu\SOKEMENT. 

L. 

, 

1 ^ 

H. 


Kirill flllhig 


Conorote 


1 173 54 


T’kcm Unsoniy, 
To floor level ... 

»l 1' •** 

* V 

' » Carried over 

, 































112 - 


Detail ot Work. 

No. 

Mbasurbhbkt. 

Quantity 

Rate, 

Per. 

Amount 

Rs. A. 

F., 

D 

B. 

H. 

, Brought forward 

... 

... 

... 

... 

35,880 

... 

... 

1 3,195 

! fj 

0 

Brought forward 

... 

*.k 

... 

... 

5,932 



1 

i 

4.. 

1 

... 

Door to store 

1 

7 

6 


63 




1... 


Windows 

44 

4 

7 

Is- 

1,848 


■ ** 

... 

i . 

1 

.r* 

ti *** 

2 

4 

7 

2 

112 



, ... 

i 


U .«• •>! 

4 

4 

2 

2 

64 

... 



1 


For rail brackets 

2 

163 


2 

978 



} 

• * I 

... 


■j> )) **• 

1 

163 

2 

2 

652 

... 

... 


... 







0,649 










Net 

26,231 

20 

% 

5,246 

0 

0 

Loots and wlndotos. 











Doors ... 

2 

10 

6 

... 

120 

... 

■ *s 


... 

• •• 

Jf •'* *'• 

1 

• «• 

78-54 


78 


... 

»»« 

... 

»• 

„ ... ... 

1 

7 

4 


28 


• S» 


... 

• • 

Windows ... ... 

44 

6 

4 


1.0.)6 


• 1 

... 

... 

... 

)» ••• ••• 

4 

4 

2 

... 

;!2 


... 

... 

... 

... 






1,314 

18 

foot. 

1,971 

0 

D 

S(one H’ori. 


< 









Bed atones ... ... 

9 

14 

9 

1 

1,134 

»*• 

... 

• ». 

... 

»*• 

« 

9 

7 

(i 

1 

378 

«»• 

... 

... 

1 ». 

... 

Brackets ... 

2 

163 

4 

2 

1,304 


... 

»i» 

... 

... 

Y, ••• 

1 

163 

4 

2 

1,304 

... 

... 



... 

Under girders ... 

()3 

2 

2 

5 

1811 

... 


... 

... 

• .. 

String course ... 

2 

167 

25 

1 

916 

... 

... 

... 




2 

48 

2i 

1 

264 

... 

... 

... 


« .( 

Lintels ... 

4fi 

5i 

H 

4 

189 

... 

... 

... 

... 

... 

1 

» •** 

1 

(i 

li 

4 

4 

... 

... ■ 

... 

... 

... 


4 

6 


A 

2 

38 

• •• 

... 

... 

... 

... 

Sills 

4(i 

5i 

2 

5 

379 

• *« 


... 

... 

... 

Bunshndcs . ... 

4(! 

a 


-i 

,.316 

1 1 ■ 

... 

... 

... 

■ 

if ••• *•* 

4 

3 

5 


’ 15 

• * * 

*.» 




Arch work ... ; 

5i 

41 

2 


676 

»*» 

... 


... 

« 

rt 

2 

31-5 

2 


189 

1*. 

... 


... 


Carried over. ... 


• •• 



- 7,277 

■ •• 

.«* 

10,412 

0 

i 
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Detail o£ Work. 

No. 

MKil 

L. 

SIIAEMI 

B. 

tKT. 

H. 

Quantity. 

Rato. 

Per. 

Amnnnt. 

R«. A. 

Vo 

Brouirlit Forwaid ... 


... 

... 

« 

7,277 

... 

... 


1 

0 

< 

Arch work ... 

1 

25 

H 


50 


... 

... 

1 

a *• 






7,333 

1 

Ft. 

7,333 

0 

0 

Terrace roof ... ... 

1 

105 

40 

... 

■ 7,590 

... 

... 

... 

... 

... 

»7 n ••• 

1 

40 

13 


598 

... 

... 

••• 

... 

... 

n n ••• •'* 

1 

13 

13 

... 

169 

... 

... 



... 






8,357 

25 


2,089 

0 

D 

Slab flooring ... 

1 

103 

44 

••• 

7,172 

... 

. i » 

• .1 

•. 

... 

Si JS ••• 

1 

20 

12 

• •• 

240 

... 



- 

... 

!» 51 

1 

10 

12 


120 

... 

. • * 

.*** 


... 

51 5S ••• 

2 

12 

12 

••• 

288 


«»• 

.»• 


... 






7,820 

»*« 

.*• 


•• 

... 

Deduct ... ... 

<1 

13 

9 


1,053 

«*» 

«*• 

tf 


... 


<1 

7 

0 


378 



til 


... 

f, ••• 

10 

2 

2 


40 

*>s 

. •• 

■ «. 


... 






1,471 










Net 

0,349 

25 


1,587 

0 


D. S. l.e.ainsl5‘'x.V'@42 ll.s 




feet. 

40,872 






|ier tout ... ... 

21 

40= 

900 X 

42= 


= 8' 

Cwt. 

2,898 

0 

13 







302i 





E. S. beams 12" x G"(g'44 Il)^ 




feet. 







per foot ... 

2 

15= 

30 X 

II 


8 

<9 

90 








1)2 






Storage tanh for oil. 











(). I. Tanks ... 

4 

245 



980 

10 

Cwl. 

9,800 

i 

0 

jl''oundatiant 











DxearatioD ... ,,, 

9 

41 

33 

0 

10,230 

5 

°L 

80 

I 

0 

Concrete 

2 

41 

33 

3 

8,118 

15 

% 

1,217 

I 

D 

Masonry 

4 

40 

2 

2 

640 


"* . 

... 


... 

» ••• ... 

4 

20 

2 

2 

416 

• •• 


... 

... 

... 

9> ••• ■■■ 

4 

40 

li 

9 

480 



... 

... 

... 

••• 

4 

20 

li 

2 

312 

... 

... 

... 

... 

... 

99 ••• ' «.« 

"C 

25 

2 

6 

1,800 

... 


... 


... 






3,648 

20 


729- 

G 

Q 






mui 

' 

t 




Carried over ... 

... 

... 

• •• ■ 


■ 



30,241 

I 
























Detail o£ 'Work, 


Brought torward. 
Machinery. 

Machinery as per estimate 
No. B. 1 for s:oini power. 

Pumps Boilers tic. 

Pumps Boilers etc. .ns per 
estimate No. B. 1 for 
steam jxiwer 


Add contingencies at S °/g ... 

Grand total Rs. 

Abstkact ok the fohegoihg. 

EsipendiUire lo he incurred 
at ante. 

Pump house huihlings 
Machinery ... ... 

Pumps and boilers etc. ... 


Add contingencies @ 5 % 

Grand total Rs. ... 

Estimate of . expenditure to 
be incurred in future years 
is enclosed. 

ExPENDlTOnB TO BE IN- 
CUKKED IN FUniRE YEARS 
SAME AS PER STEAM ENGINE 
ESTIMATE No. B. 1. 

Pumps and Boilers ^-e. 

In 1921 

In 1931 

In 1941 

Grand Total Rs. ... 

OIL ENGINE. 
Estimate for staffquabters 
dtnf Quarters. 

Inspection Bungalow as per 
Estimate No. B 1 ... 

■ Inspector’s Bungal6W as per 
Estimate No. tl ... 

* V' 

V 

■Carrieil over > ... 
























■ 



Amount. 

Detail of Work. 

No. 

L. 

B. 

in. 

Rs. A. r. 

Brought torward 

... 

... 

... 

... 

... 

... 

... 

15,823 

oi 0 

1 

Fitters quarters details as }ler 
Eitimate JS'o. B. 1. 





■ 



1 

i 

j 

1 

End quarter ... 

1 

... 

... 


1 

1,202 

each 

1,202 

m 

Add Contingencies Q) 5 % 

... 

... 

... 

... 

... 

B 

... 

um 

oj 0 


... 

... 

... 

... 

... 

H 

Us. 

1.2G2 

0 0 

Centre quarter 

5 

... 


... 

5 

l.C-ad 

each 

5,270 

0 0 

Add Contingencies @ 5 % 

... 

... 


... 

... 

fl 

... 

2G3 

0 0 







■ 

Rs. 

.5,533 

m 

Total n«. 

... 

... 


... 

... 

D 

... 


0 0 

Henitth qiiartm details as 
pet Estimate A'o. B, 1 










End quarter ... 

1 

... 


... 

1 

425 

each 

425 

m 

Add Contingencies (3 j 5 % 

e.e 


... 

... 

... 

... 

*.* 

21 

0 0 


... 


.*• 

... 

... 

... 


445 

0 0 

Centre quarters 

11 ' 

... 


... 

11 

347 

each 

3,817 

0 0 

Add Contingencies ® 5 % 

... 

... 

... 

... 

... 

... 

... 

191 

0 0 








Rj. 

4,008 

0 0 

Total R>. ... 








4,454 

i 

Latrine 12 seats 

1 

• «. 

••• 

• *1 

1 


each 


!□ 

lioadways drains etc. a.s 
jier details in estimate 
no B. 1. ... 




... 



1 


9 0 

Total 







Rs. 

M85 

a 

Add contingencies ^ 5. *5^ 

• •t 

• .t 


• •• 

... 

... 

n 

345 

1 0 

Total ... 








7,230 

) 0 

Grand Total Staff quarters... 

• •• 

• •• 

... 

... 

•». 


♦1 

34,302 

3 0 

Espenditduk to dk ikcdriied 

JN FtTOttK YEAflb is EKCLOSVD. 










In 1921. 










^iUe7’*3 Quarters, 

CenUo qtiarler 

1 

i 

t 


• a. 

t 

1 

1,107 

each 

4 

1,107 

3 0 

; • Carried over , 





• ••• 


«.* 


i 


































Detail ot work. 


Drought forward 
In 1931. 

Fitter's quarters. 

f'entre quarter 

• Ls 1911 
Fitter's quarters. 

Centre quarter 

In 193L 
Menial quarters. 
Centre quarter ... • •• 

Add contingencies @ 5°o... 


'"^tfirand Total Ka. 
'It ‘ 
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Detail Of Estimate No. C. 
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Detail of Estimate No. D. 



No 

MnASORBMKNI. 

Quantity. 

Rate. 

Per. 

Amount. 

Rs. A. 

p. 

B 

B. 

H. 

SlilRVKJE BEBERVOni. 




■ 







E.ixavation in rock and soil. 




B 







Down nnd floor level 

... 

1 

15G 

154 

H 

1,68,108 


• t* 



... 

Do. do. ... 


1 

78 

20 

2 

.3,120 



tia 

«. . 

... 







1,71,288 






Exc-ivnlian in founds 

... 

2 

ISO 

8 

4 

9,984 

... 

... 

... 

... 

... 

Du. do. 

' a.k 

2 

140 

8 

4 

8,900 



... 



Do. do. 

««« 

1 

l‘40 

11 

4 

0,160 

... 

j.* 

• •• 



Do. do. 

... 

1 


127 

2 

3.5,500 


... 

»»• 

... 








60,604 






Addition under piers 


204 

4 

4 

2 

6,528 


... 

■ f* 

... 


In Slnioo Cliomliet 

... 

2 

78 

4 

2 

1,248 

. i» 

... 

• •• 

... 


Do. do. 

... 

4 

20 

4 

2 

040 

»• » 

... 


... 


Do. do. 

... 

4 

10 

3 

2 

240 

* . 1 



... 


Do. do. 

... 

4 


8 

1 

320 

... 


*•* 

... 


Do. do. 

... 

1 

24 

10 

1 

240 

• ». 

... 

• •• 

... 


Do. do. 

... 

1 

78 

2 

■ 

1.50 

*.» 

... 

»*• 

... 







B 

2,844 











B 

2,41,324 

15 

>00 

3,020 

0 

0 

Concrete ... 

... 

2 

150 

8 

H 

9,984 

... 

... 

... 


... 

Do. 

... 

2 


8 

4 

8,960 

... 

■ ■4 



■ *« 

Do. ■ 

... 

1 


11 

4 

0,100 

Ill 

... 



. .. 

Do. 


1 


127 

2 

35,500 

... 

... 

... 


... 

. Do. ... 


204 

4 

4 

2 

0,528 

... 

... 

... 


... 

Do. 0’ ... 


2 

78 

4 

2 

1,248 

... 

... 

... 



Do. 

... 

4 


3 

2 

240 

... 

... 

a*. 









08,080 

15 

'p 

10,302 

E 

0 

i^'J’nccii masonry , 

• •• 

2 

151 

0 

2 

3,096 

... 

... 

... 

•• 

... 

Do. do. 

... 

2 

153 

» 

i 

* 

. 2 

3,300 


... 

<** 

»»« 

... 

J)o. , dll. 


2 

1.52 

■ 5 

2 

3,040 

‘ 

... 


•>* 

... 

Dj), do. 

».« 

2 

151 

di 

2 

2,718 

1 t. 


... 

... 

... 









3 

V 



Du." do. 

• «* 

■2 

■El 

•4 

2 

2, 400 


• ... 






f 

• V* 

• 

■ 







Carried. over . 

i 


f • S 


/ 

1 


p,223 _ 



13,922 

0 

0, 
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Detail of Work. 

No. 

]M[;abuk);mi:nx. 

1 

Quantity. 

Rate. 

1 

1 

Per. 

Amount. 

Rs, A. 

r. 

L. 

B. 

II. 

Brought forward 

• • 

1 

• *. 

• •• 

j 

C2 

• •• 


1 

' 2,9902 

0 

i 

0 

Lintels and Sills , 

* !• 

1 

5 

1 

n 

X 

4 

• • * 

... 

... 

... 


Do. do. ... 


2 ! 

(•i 


J 

10 

... 

• «« 

.4. 

... 








7() 






Slat) hoaiiH 

• «« 

2 

9 

2 

1 ! 

3C 

«•* 

... 

— 

••• 

... 

Do. do. ... 


2 

*5 1 

2 

I 

32 

... 

1 

••• 

... 

... 

Do. do, ... 

... 

2 

<>• 

n 

1 

19 


«•# 

[ »•* 

... 






1 


87 



1 

1 

j 


Sun .shades 


r. 

5 

1 H 

... 

30 

1 

1 

... 

1 

] 

• .. 

Brackets 


12 

i 

3 


i 

27 

1 

... 1 

1 

1 

1 

... 

|. ** 

• • 

Do. 

• at 

8 

2 

1 1 ' 

J 

8 

1 

... j 

1 

1 ».f 1 

... 

j... 

*.t 




1 

1 


35 


1 


1 

; 1 
1 1 


Steps ... 


h’i 

6 

i 

i 

1(1 

1 ... 1 

• >. 

.4. 

... 

... 

Do. 

• 1 • . 

i 

3 

1 i 

i 

4 


*■1 

• ft 

1 

.**; 

1 



1 

1 



14 

^ 1 

t 

1 

1 

1 

i 

1 



i 

1 

1 

1 


074 

1 1 

1 Coot. 

' 074 

0 

;» 

! 

Trnnte Tnnfmg, 

1 

( 

1 

i 

» 

1 

1 

{ 







1 

1 

Over Bererroir 

4«* 

>1 

' idi ' 

m ' 


20.448 

*’*• 

»i. 

... 

... 


Dp, do. ... 

• <« 

1 

2b 

i’O 

••• 

5C0 

... 

1 »•* 

• i 

!■ » * 

7.. 

Do. do. ... 

• 4 • 

1 

1 , 

7fi 

1 

^ , 

*** 

451 ; 

1 

... 


1 

«• 

Do. do. ... 

«*« 

2 

1 

' 2:1 

1 ifi 

... 

1 7.30 

1 ... 


... 

... 

... 


1 

... 

**" 1 


1 

•*t j 


1 

1 2.7 

0 

:7,.7r.9 

0 

0 

Shil) tlooriiig ... 

... 

1 

2f> 1 

12 

1 ... ! 

1 312 


j 

... ’ 

■ a. 1 

1 . 4 , 

Du. do, ... 

... 

•I 

10 

12 


480 

i •" 

... 

*4. 

i .4 

1 

... 

]Ju. du. ... 


1 

1 

7 

t'l 

• •• 

42 

1 

.4. 

..4 

1 

1 





1 

! 

1 

1 

834 

1 2.7 

1 

rt* 

209 

0 

0 

Ccinenl iilaslor 

... 

J 

I 112 

no 

1 

1 ••• 

19..S80 

i ■■■ 

<*# 

1 



' Do. dll. ... 


■1 

112 

n 

• .* 

j 0,218 

1 

! ... 

**• 

i 

t 

1 *** 


.4. 

Du. , du. ... 



1-10 

n 



... 

44. 

M » 


, .44 

Do. ... do. ... 


201 

8 

11 


17,9.72 

• •»» 

*.( 

44* 


4.1 




1 

I 

j 

1 

17,100 

10 

Ml 

IQ 

4.7 Hi 

0‘ 0 

1 ’ 

Cnriiod over 

> ill* 

1 

1 

... 

•• 

i 

... 1 

1 

• »i 

... ^ 

«.* 

{ 

i •11,0.71 

, 0’ 0 
i ' 
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Detail of Estimate No. E. 




■ Measurement. 

Ml 

■ 





Dutiiil ot IVork, 

No. 

B 

B. 


■ 

Rate. 

Per. 

Amount 

Bs. A. 

p. 

. Expenditure 'TO be in- 
curred A.T ONCE. 











Diilributicn System city piping. 

21" C. I Pipes 

155 



••• 

Cwt. 

3,051 






IQtf 

JO »t n 

135 


... 


2,187 


... 


.. 


14" 

220 

... 

... 

... 

2,485 

... 

... 




n jj 

170 

... 


••• 

1,711 


... 



• *. 

10" 

100 

... 

... 

... 

833 

I*. 

... 


- 

... 

10" 

jy )) 

90 



... 

43,3 


... 


... 

... 

0" 

^ )» )l *•« 

700 


... 

... 

2,950 

i.« 

... 




® 11 11 ••• 

200 

... 

... 

•i. 

475 

... 

... 

... 



® « 11 •** 

450 



... 

900 

... 

• II 

... 


... 

4" ' 

* 11 ji •«* 

1300 


• «% 


1,950 

... 

... 




” « >1 ••• 

830 


••• 

... 

900 


Ill 

... 



24" 

*5 11 W 

750 


... 

... 

717 


... 

Ill 


... 

5’' 

* 11 11 

1050 

... 

... 

... 

430 


Ill 

... 



Adii 5 % SpctiitUs. 

... 


... 

... 

19,081 

954 


*•1 









20,035 


Cwt. 

15,0,262 

0 

0 

Laj'ing pipes. 











21* 


1,860 




24 

% 

446 

0 

0 

18' 


1,620 


... 

*•> 

21 

S' 

340 

0 

0 

14" 



... 


... 

18 

>» 

475 

0 

0 

13" 




... 

... 

16 

11 

326 

0 

0 

12' , 


1,200 


... 


14 

11 

168 

0 

0 

10" ' 


810 


... 

• •• 

12 

11 

97 

0 

0 

0 " 



... 

... 


12 

II 

756 

n 

0 

6" 




... 

... 

9 

II 

162 

0 

0 

5" 





... 

8 

IS 

' 324 

0 

0 

4" - ... 



H 

...t 

*.# 

■6- 

„ 

702 

0 

0 

' 3" 




***. 

m 

■ 

IS 

360 

0 

0 

H" t ... 


Hi 

H 

..., 

M 

B 

11 

270 

0 

0 

o" 

‘ ... 

9,4{i0 


i 


4 


378 

0 

0 

Carried ov6r ■ ' ... 


••• 


••• ' 

•f* 

... 

... 

4,864 

s 

0 

\ 








1,55,066 

1 



















of Woik. 

. 

Nr, 

1 




Quantity. 

1 

Hat.-. 

I’cr. 

Ainoiinl. 





1,. ' 
_ , ‘ 

B. 

Jf. 



IK _ 

A. 

p 

t 

1 





' ■ 

_ 

** ’ 'r 






forworil 

... 

4.4 

• •• 

... 

... 

1 

... 

... 


O' 

0 

Sliiioc Viilv(><. 






' 

1 




1 


sr 



... 

»«« 

... 

! 

.1 

.IT.! 

Kaoh. 

j;.o 

i 

II' 

0 

18'' 


. 4 . 

... 



1 

Iltn 


:iiu 

n 

(l 

14" 

t > a 

* 4 | 

• »« 

... 

... 

1 

lt:.'i 


IS.'. 

0 

0 

JX 

• «« 

tt* 

*% 



1 

ll.'i 

.1 

U.'. 

(t 

'J 

\r 

!«• 


! •** 



1 

)’.'S 


!•> 

0 

n 

in’ 


* ... 

* ... 

... 

... 

» 

I'.'i 


'.’’t 

n 

(1 

O' 

* < 4 

... 

4.. 

... 


■I 

Si 

- 

.4 

Itll 

0 

II 

iV 

• «* 

4.4 

... 

... 

4.* 

1 ■ 

:.n 

' 

I'l 

0 

It 

&’ 

• *« 



... 

.4* 

.j 

«•' 

■ 

( 

‘.’'lit 

11 

II 

4“ 

144 

... 

... 


.44 

):’ 

.10 

f 

1W» 

(t 

II 

.4‘ 


, ,» 

.44 

«»» 


t 



l.M 

H 

II 

8j* 

« • 

... 


• «« 

... 


is 

*» 

It!-: 

1 

u 

II 


• 4» 

... 


... 

.44 

It* 

n: 


' Mtt 

0 

II 










: .ss; 

It 

(1 

A4'i 10, .'for 

«•< 


• •• 

... 

... 

... 

41 * 

i • *» 

4 »« l« 

It' 

u 







i 

i 


! 

r. IT*. 

n 

U 

W 1 r.j.i!.,' 11' 


. *• 

1,10 ' 

... 

44 . 



! fi 

1 


n 0 

.. M 1’ 


«*« 

J.uJ.t 

*4. 

444 


ri.1'0 

*• 

1 l,-:Ji' 

i 

0 













10 ... 

«•« 

... 


»*4 

f.. 


1 

, c 

itl 

. 1’ 

II 

!' . . 







•1 

44 

iOVt 

(* 

0 

It' ... 


1 

... 

... 

444 

t 

jn 

■? toll. 

in 

0 

II 

llviirAiiii 

« 4 « 

Mil 


**« 

... 

U<p 

r*t 

.< 

I'.S'*' 

. U 

11 





• 






j 

If 

1) 


• >« 

... 


• 4 . 

• 4 . 

. 

... 

... 

s.'-C.l 

0 

11 

(.Tram! Ti'i.'.l U'. 


... 


... 

1 

• «4 

• 4 * 





II 


rtn.snm i-.r li. m m |. 
IS lur ;sii ^f,u!. 


{'. I. IJ»IX-S. 

11 ” 

8 ' ‘ ... 


'■.no 


i 

;iiiT i 



'"^iirrictl oM'r 













Amount 


HH 

B 

B. 

H. 

Us. 

A 

p. 

Brought; forward 

... 

... 


•• 

2,582 

1 

1 

... 

... 

... 


• ti 

7" ... 

705 

••• 

... 

... 

1 

; 2,425 

... 

... 

... 

■ 

... 

6* 

730 

... 


... 

j 1,737 

... 


... 

•• 

... 

4" 

iC2.7; ... 

■ .. 

... 

2,243 

... 

... 



... 

:r 

54r> 

... 

... 

... 

! 578 

i 

... 

... 

1 

1 ... 


... 

. 24" ... 

230 

... 

... 


220 

... 

... 

... 


.... 

2" 

300 


... 

... 

209 

.1 * 

... 



... 

Add y °lg for Spociiil 


... 

... 

... 

9,994 

499 

444 


... 


... 

Add H-vihvn}' freight i&u. 

V** 

»•* 

... 


10,493 

7-8-0 

cwt. 

78,097 

2.5,00 

... 

... 








]{.c. 

81,197 

0 

0 

Laying pipes. 











11" ... 


495' 

• 44 

... 

495' 

14 

0 

0 

(59 

0 

0 

9" 

... 

4,500' 

• • 

... 

4,500 

12 

% 

.540 

0 

0 

7" 

• « 

(5,88.7 

.44 

... 

0.885 

10 

J* 

088 

0 

0 



4 •« 

(5,370 

... 

... 

0,570 

9 


591 

0 

0 

4"' ... 

... 

14025 



54,025 

(5 


878 

0 

0 

.r 

4.4 

i,yo5 

... 

• •• 

4,905 

5 


245 

0 

0 

■ 2r 

... 

2.070 


... 

2,070 

4 

»» 

83 

0 

0 

2" • ... 

... 

4,500 


... 

4,500 

4 

}» 

180 

0 

0 









.3,274 

( 

0 

Sluice valve. 



, 





1 



' 4" 

1 

... 

... 

... 

1 

115 

oai'li. 

115 


0 

(]ff 

f, ••• 

1 

... 



1 

82 

rr 

82 

()l 

0 

„ 7" .... 

2 

... 

... 


2 

(5(1 


120 

0 

0 

„ 6" 

2 

... 

... 

... 

2 

5(1 


500 

0 

0 

<i" 

6 

... 

... 


0 

32 


192 

0 

0 

„ , 3" ... 

2 

... 

... 


2 

22 

•7 

■ 44 

0 

0 

„ 2^*... • ... 

1 

... 

... 


1 

18 


18 

0 

0 

„• r ... /i.. 

1 


... 

. 

1 

16 



0 

0 

Gumed over 

f *• 


... 




■ 

087 

0 

,0 

Carried over • 


t • 

- 



i 

1 *** 

1 - 


.84,471 

0 

■ ft 
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• Dctiiil of Work. 


MKASnaRsiN’i'. 






ID 

ID 

H. 

Quaniit 

y. Kate, 

Per 

, Amount. 

11.1 A. 1’- 

llrouirlit forward 

... 

... 

,1... 

••• 

• •• 

... 


... 

84,471 

0 0 

Broiiglil forward 

... 

... 

... 

... 

... 


... 

... 

C87 

(I 0 

Add 10 o'® for freight 

... 

... 

... 

... 

... 


... 

... 

70 

(I 0 

1 









1 

757 

0 0 

Hydr.'ints 

... 

.50 


... 

... 

50 

■ 

each 

3.500 

II 0 

Add contingencies @ 5 °jg... 

... 

... 

... 

1 

i 

i - 

... 

... 

... 

88,728 

•1,4;1G 

0 0 

0 0 

Grand Total Us. 

... 

... 

... 

... 

j 

i 

... 

a«* 

I - 

y;),i84 

0 0 

ExpRsniTimn to jik iKcunnEi 
IN THi: 3im TRAIta 




j 

t 

1 





Aasiruliiiil and Bcaicar 
Jioad Mains, 




1 

1 

1 






C. I. Piiies 7" 


1190 

... 


... 

cwt. 

2,1J>7 

... 

. *. 


... **. 

,, fi' 

• «i 

:ir>0 

... 

... 

••• 

Slil) 

... 

• ». 

• I. • 



,, -1" 

**• 1 

•125 

... 

«.« 

••• i 

' 587 

».* 

»** 

• •• . 








:m:07 





Add .V % foV «jicciiil 

... 

«*• 

1 

».« 

f 

... 

... 

180 

» ** , 

**» 

»*( > 



l’i|ie laying. 


! 

i 

, j 

1 



.'l,7^7 

7-8.0 

1 

cwt. 

28,402 

0 0 

r 


... 

i;. 2 io 1 

«•» 

»•« 

t;,2io 

10 ! 
j 

X 

r .21 

0 0 

(/> 

• «. 

... I;i.i:t0 i 

«•* 

1 

1 

;i,i.5o 1 

j 

1} 1 

7 

/O 

284 1 

1.0 

r 

• il 

I 

... ; 


... 


:I,.S25 

, ! 
'’i 

f/ 

/*» ♦ 

820 

m 

Sluice Valves. 

• 

i 



J 
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AI>FENDIX G. 

t 

Rauifall and Storage of the Foysagar lake. 


Year, 

, 

Rainfall 

Inches. 

Quantity 

stored. 

Unit eft. 

Rkuabes, 

1892 ... 

20-87 ... 

98-46 ... 


1893 ... 

32-83 ... 

107-43 ... 


189-1 ... 

26-99 ... 

9-06 ... 


189,5 ... 

24-43 ... 

88*75 ... 


189G ... 

26-44 ... 

78-06 ... 


1897 ... 

23-29 ... 

99-50 ... 


1898 ... 

12-97 ... 

28*65 ... 


1899 ... 

10-40 ... 

11-71 ... 


1900 ... 

25 - 64 ... 

lofl’OO ... 


1901 ... 

13-57 ... 

13-13 ... 


1902 ... 

17-04 ... 

44-81 ... 


3903 ... 

18-28 ... 

115-20 ... 


1904 ... 

16-80 ... 

fS'S? ... 


3905 ... 

7-11 ... 

4.5-71 ... 


1906 ... 

24-23 ... 

90-92 ... 



1907 


2rcl7 ... l.W-00 .. 
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